
0  TITAN Engineering, Inc. 
Environmental Consulting and Management 

August 30, 2012 

Air Permits Initial Review Team (APIRT) Section, MC 161 
Texas Commission on Environmental Quality 
12100 Park 35 Circle, Building C, Third Floor 	 via FedFx  
Austin, Texas 78753 

Subject: Oil and Gas Standard Permit Registration 
Burlington Resources Oil & Gas Company LP 
Borgfeld Unit Al and Culpepper Unit Al 
DeWitt County, Texas 
CN602989436, RN106486327 

Dear Mr. Johnny Bowers: 

On behalf of Burlington Resources Oil & Gas Company LP (Burlington), TITAN Engineering, 
Inc. (TITAN) is submitting this Oil and Gas Standard Permit (SP) Registration to the Texas 
Commission on Environmental Quality (TCEQ) for operations at Borgfeld Unit A1 and Culpepper 
Unit A1 (the Site) located near Yorktown in DeWitt County, TX. Upon authorization, this 
standard permit will authorize the following project: 

• Six (6) controlled atmospheric condensate storage tanks and associated loading; 
• Two (2) cotitrolled atmospheric produced water storage tanks and associated loading; 
• One (1) flare combustion control device; and, 
• Piping and fugitive components. 

TITAN and Burlington Resources believe that the Site and its associated air emissions meet the 
requirements of the TCEQ Non-Rule Standard Permit for Oil and Gas Handling and Production 
Facilities and 30 TAC § 116.610, § 116.611, § 116.614, and § 116.615. This Standard Permit 
Registration has been prepared in accordance with TCEQ guidance and includes the following 
attachments: 

• Attachment 1 presents a process description, area map, receptor map, process flow 
diagram, and plot plan; 

• Attachment 2 contains the applicable TCEQ forms and tables; 
• Attachment 3 presents emission rate calculations; 
• Attachment 4 describes how the Site qualifles for Standard Permit; 
• Attachment 5 includes an impacts evaluation; and 
• Attachment 6 includes supporting documentation. 

TITAN Engineering, Inc. is a Division of Apex Companies, LLC A 
2801 Network Boulevard, Suite 200, Frisco, TX 75034 T 469.365.1100 F 469.365.1199 www.titanengineering.com  
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TITAN and Burlington would like to collectively thank you in advance for your review and 
concurrence with this Oil and Gas Standard Permit Registration. If you have any questions 
regarding the information presented in this letter and attachments, please do not hesitate to contact 
Mr. James Woodall at 832-486-6508 or  ialncs.woodillteuconocol)liillip ~z.com  or me at 
469-365-1168 or  ccher m< ~ ktri;titanertzinecrin ~ .con~ . 

Sincerely, 
TIFI'AN Engineer-ing, Inc. 

J~,  ~  
~ 

 

Christina Chermak 	~ 

Project Manager 

Attachrnents 

cc: 	Ms. 1Zosario Torres, TCEQ Region 14 —Corpus Christi 
Mr. James Woodall, Sr. Environmental Specialist, ConocoPhillips Company 
TCEQ Revenue Section, MC-214, Bldg. A, Third Floor, Austin, Texas 78753 (Form 
PI-1 S, CORE Data form, and fee only) 
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®IL A1VD GAS STAI®TDARD I'ERMIT 
REGISTRATI®leT 

CN602989436 
RN106486327 

Burlington Resoctrces ®il & Gas Company Ll' 
Borgfeld Unit AI ancl Ctelpepper Unit AI 
DeWitt Cotrnty, Texas 

Project No. 84800507-72.004 

August 2012 

EFSCOP00002194 



ATTACHMENT 1 
PROCESS/PROJECT DESCRIPTION 

OIL AND GAS STANDARD PERMIT REGISTRATION 

BORGFELD UNIT Al AND CULPEPPER UNIT Al 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Burlington Resources Oil & Gas Company LP 
	

Oil and Gas Standard Permit Registration 
Borgfeld Unit A1 and Culpepper Unit Al 

	
August 2012 

EFSCOP00002195 



ATTACHMENT 1 
PROCESS/PROJECT DESCRIPTION 

This Standard Permit registration is being submitted to authorize six (6) controlled atmospheric 
condensate storage tanks and associated loading, two (2) controlled atmospheric produced water 
storage tanks and associated loading, one (1) flare combustion control device, and piping and 
fugitive components (the Project) at the Site. Figure 1-1 is an area map showing the location of 
the Site and the surrounding area and Figure 1-2 is a map demonstrating the nearest receptor. 
Figure 1-3 is a process flow diagram for the Site and Figure 1-4 is a plot-plan of the site 
demonstrating the location of various equipment components. 

Normal Operations  
The Site has two (2) wells which will produce high pressure gas and liquids (condensate and 
water). The mixture extracted from the wells will flrst pass through a high pressure (HP) 
separator where the high pressure gas will be collected and sent to pipeline. Liquids from the HP 
separator will then pass to a low pressure (LP) separator. Low pressure gas off of the LP 
separator will go to sales as well, via a low pressure pipeline. 

Pressurized liquids from the LP separator will be divided into both produced water and 
condensate streams. Condensate is routed to the condensate storage tanks (FINs [Facility 
Identification Number] TK-01, TK-02, TK-03, TK-04, TK-05 and TK-06) and water is routed to 
the produced water tanks (FIN TK-07 and TK-08). The emissions associated with the flash from 
the pressure change as well as the working/breathing emissions from all tanks are routed to a 
flare (FIN FL-1) and are captured and controlled at a 98% efficiency. As demonstrated in the 
calculations, assist gas is sent to the flare to ensure that the waste gas stream can sustain 
combustion. 

The condensate and produced water tanks are loaded out periodically (FINs TRUCKI and 
TRUCK2), emissions from which are also controlled by the flare (FIN FL-1). The Site will also 
emit emissions due to equipment component leaks (FIN FUG). 

Scheduled Maintenance Startup and Shutdown Events  
In accordance with TCEQ guidance and the non-rule Oil & Gas Standard Permit, a 
representation of planned Maintenance, Startup and Shutdown events are included in this 
Standard Permit registration in addition to the normal operating scenario. 

It is conservatively planned that the flare will be down for maintenance 2% of the year. During 
this time, the well would be shut in and therefore gas and liquids would not be producing, but 
any liquids previously in storage tanks (FINs TK-01, TK-02, TK-03, TK-04, TK-05, TK-06, TK- 
07 and TK-08) would have standing losses emitted to atmosphere. 

Additionally, during engine maintenance events at downstream sites the LP separator gas (FIN 
SEP-GAS) is sent to the flare (FIN FL-1) for combustion. This scenario is conservatively 
predicted to occur 6% of the year. 

Attachment 3 contains emission rate calculations for the air emission sources and a summary of 

~_. 

	
the Site's emission rates. 

Burlington Resources Oil & Gas Company LP 	 Oil and Gas Standard Permit Registration 
Borgfeld Unit A1 and Culpepper Unit A1 	 August 2012 
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EIGURE 1-1 AREA MAP 

Burlington Resources Oil & Gas Company LP 
Standard Permit Registratlon 

Borgfeld Unit Al and Culpepper Unit A1 
TITAN Project No. 84800507-72.004 

August 2012 
fi-our USGS Qrlaclrar/gle Netv Davey. Teras 
Grni»rc! Condirrort Depletecf Octoher 2011 
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~ TITAN Engineering, Inc. 
2801 Nctwork 9oulevnrd, Suitc 200 

Frisco, Texas 7507A 40 Plauc: (469J 365-1100 Fux: (469) 365-1199 
www.litoncnainecrinu.einn Y  ~1~ •pnencQS.cnm 

~ a Drvlslorr of Ap®x Companres, LLCet 

FIGURE 1-2 RECEPTOR MAP 

Burlington Resources Oil & Gas Company LP 
Standard Pernxit Registration 

Borgfeld Unit Al and Culpepper Unit A1 
TITAN Project No. 84800507-72.004 

August 2012 
fnom USGS Qlradrmngle Neu> Davev. Texas 
Groinid Conditivrr Depfcted October 2011 

Digita/ Data Courtesy of ESRI Online Datasels 
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ATTACHMENT 2 
TCEQ FORMS AND TABLES 

OIL AND GAS STANDARD PERMIT REGISTRATION 

BORGFELD UNIT Al AND CULPEPPER UNIT Al 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Burlington Resources Oil & Gas Company LP 
	

Oil and Gas Standard Permit Registration 
Borgfeld Unit A1 and Culpepper Unit A1 

	
August 2012 
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TCEQ Use Only 

TC~EO 	TCEQ Core Data Form 
For detailed instructions regarding completion of this form, please read the Core Data Form Instructions or call 512-239-5175. 

SECTION I: General Information 
1.Reason for Submission 	(If other is checked please describe in space provided) 
❑✓ 	New Permit, Registration or Authorization (Core Data Form should be submitted with the program application) 

❑ Renewal 	(Core Data Form should be submitted with the renewal form) 	I  ❑ Other 
2.Attachments 	Describe Any Attachments: 	ex. Title VApplication, Waste Trans orter Application, etc. 

❑✓ Yes 	❑No I  Oil and Gas Standard Permit Registration 
3.Customer Reference Number if issued Follow this link to search  4. Re ulated Entity Reference Number if issued 

CN 602989436 
for CN or RN numbers in 

R(J 106486327 Central Registry**  

SECTION I1: Customer Information 
5.EfFective Date for Customer Information Updates (mmfddlyyyy) 
6. Customer Role (Proposed or Actual) —  as it relates to the  Regulated Entitv  iisted on this form. Please check only one of the following: 

❑Owner 	 ❑ Operator 	 ❑✓ Owner & Operator 
❑Occupational Licensee 	❑ Responsible Party 	❑ Voluntary Cleanup Applicant 	❑Other: 

7.General Customer Information 

❑ New Customer 	 ❑ Update to Customer Information 	❑ Change in Regulated Entity Ownership 
❑Change in Legal Name (Verifiable with the Texas Secretary of State) 	 ❑✓  No Change—  
**If "No Chanpe" and Section 1 is complete, skip to Section 111— Recpu/ated Entitv Information. 

8.Type of Customer: ❑ Cor oration ❑ Individual ❑ Sole Pro rietorshi - D.B.A 

❑ City Government ❑ County Govemment ❑ Federal Government ❑ State Government 

❑ Other Government ❑ General Partnership ❑ Limited Partnership ❑ Other: 

9. Custorner Legal Name (If an individual, print tast name t;rst: ex: Doe, John) 	If new Customer, enter previous Customer 	End Date:  below 

10.Mailing 
Address: 

City State ZIP ZIP + 4 

11.Country Maiting Information (tfoutstde usA) 12.E-Mail Address (itappncabte) 

13.Telephone Number 	 14. Extension or Code 	 15. Fax Number (if applicable) 

16. Federal Tax ID (s d9its) 	17. TX State Franchise Tax ID tri dtyes/ 	18. DUNS NumbertifaPPrcame/ 	19. TX SOS Filing Number ttraApiicabtel 

20. Number of Employees 	 21. Independently Owned and Operated? 
❑ 0-20 	❑ 21-100 	❑ 101-250 	❑ 251-500 	❑ 501 and hi her 	 I 	❑ Yes 	❑ No 

SECTION III: Re2ulated Entity Information 
22.General Regulated Entity Information (If 'New Regulated Entity" is selected below this form should be accompanied by a permit apptication) 
❑ New Regulated Entity ❑ Update to Regulated Entity Name ❑✓ Update to Regulated Entity Information 	❑ No Change** (See betow) 

**If "NO CHANGE" is checked and Section I is complete, skip to Section IV, Preparer Information. 

23. Regulated Entity Name (name ofthe site where the regulated action is takingplace) 

Borgfeld Unit A1 and Culpepper Unit A1 

TCEQ-10400 (09/07) 	 Page 1 of 2 
2-1 
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24. Street Address 
of the Regulated 
Entity: 
(No P.O. Boxes)  City State T  I  ZIP ZIP + 4 

25. Mailing  
Address: 

600 N Dairy Ashford 

V1/estlake 3, #15012 

City I Houston State TX I  Z(P  77079 ZIP + 4 

26. E-Mail Address: james.woodall@conocophillips.com  

27. Tele hone Number 	 28. Extension or Code 	29. Fax Number cif app(icable) 

(832)486-6508 832-486-6431 

30. Primary SIC Code (4 dig(ts) 	31. Secondary SIC Code (4 digits) 32. Primary NAICS Code 	33. Secondary NAICS Code 
(5 or 6 di fls) 	 (5 or 6 di its 

1311 211111 
34. What is the Primary Business of this entit ?(Please do not repeat the SIC or NAICS description.) 

Natural Gas Production 

(luestinns 34 -17 addrees nennranhir. Inr.atinn_ Plpase refer to thp instrur.tinns fnr annlirahilitv. 

35. Description to From the intersection of TX-119 and US-72 in Yorktown, TX, travel north on TX-119 for 7.1 miles. 

Physical Location: Tum right onto Co. Rd. 3019/H Koopmann Rd. and continue for 1.6 miles. Lease entrance will be on 
the right. 

36. Nearest City 	 County 	 State 	 Nearest ZIP Code 

Yorktown DeWitt TX 78164 

37. Latitude (N) 	In Decimal: 38. Longitude (W) 	In Decimal: 
Degrees htinutes 	 7 Seconds De rees A9inutes Seconds 

29 	1  4 3 97 34 56 

39. TCEQ Programs and ID Numbers Check all Programs and write in the permitslregistration numbers that will be affected by lhe updates submitted on this form orthe 
updates may not be made. If your Program is not listed, check other and write it In. See the Core Data Form insfructions for addi6onal guidance. 

❑ Dam Safety ❑ Districts ❑ Edwards Aquifer ❑ Industrial Hazardous Waste ❑ Municipal Solid Waste 

✓❑ New Source Review—Air ❑ OSSF ❑ Petroleum Storage Tank ❑ PWS ❑ Sludge 

❑ Stormwater ❑ Titfe V— Air ❑ Tires ❑ Used Oil ❑ 	Utilities 

❑ Voluntary Cleanup ❑ Waste Water ❑ 	Wastewater Agriculture ❑ Water Rights ❑ Other: 

SECTION IV: Preparer Information 
40.Name: I James Woodall 	 41. Title: 	Sr. Environmental Specialist 

42. Te{e hone Number 	43. Ext.ICode 	44. Fax Number 	 45. E-Mail Address 

(832) 486-6508 	I N/A 	 ljames.woodall@conocophillips.com  

SECTION V: Authorized Signature  
46. By my siguature below, I certify, to the best of my knowledge, that the inforniation provided in this forni is true and complete, 
and that I have signature authority to submit this forin on behalf of the entity specified in Section 11, Field 9 and/or as required for the 
updates to the ID numbers identified in fie(d 39. 

(See the Core Data Fornz inslrztctionsl'orivzore inJorzzzatioiz ort wlza slrozrld sikzz this.forzzz.) 

Contpany: Burlington Resources Oil & Gas Company Manager of Production Operations-GCBU 

Name(in Print) : Rand Black Phone: (832) 486-6508 

Signature: Date: I  ( z-S 	t  2- 

TCE040400 (09/07) 	 2-2 	 Page 2 of 2 
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TCEG 

Texas Commission on Environmental Quality 
Form PI-1S 

Registrations for Air Standard Permit 
(Page 1) 

I. 	Registrant Information 

A. Is a TCEQ Core Data Fonn (TCEQ Form No. 10400) attached? 
Core Data Form required for Standard Permits 6004, 6006, 6007, 6008, and 6013. 

® YES ❑ NO 

Customer Reference Number (CN): CN602989436 

Regulated Entity Number (RN): RN 106486327 

B. Company or Other Legal Customer Name (must be same as Core Data "Customer"): 

Burlington Resources Oil & Gas Company LP 

Company Official Contact Name: Randy Black 

Title: Manager of Production Operations- GCBU 

Mailing Address: 600 N Dairy Ashford, Westlake 3, #15012 

City: Houston State: TX ZIP Code: 77079 

Phone No.: 832 -486 -6508 Fax No.: 832 -486-6431 E-Inail Address: randy.c.black@conocophillips.com  

C. Technical Contact Natne: ,lames Woodall 

Title: Sr. Environmental Specialist 

Mailing Address: 600 N Dairy Ashford, Westlake 3, #15012 

City: Houston State: TX ZIP Code: 77079 

Phone No.: 832-486-6508 Fax No.: 832-486-6431 E-mail Address: james.woodall@conocophillips.com  

D. Facility Location Infonnation (Street Address): 

If no street address, provide clear driving directions to the site in writing: 

From the intersection of TX-119 and US-72 in Yorktown, TX, travel north on TX-119 for 7.1 miles. Turn 
right onto Co. Rd. 3019/H Koopmann Rd. and continue for 1.6 miles. Lease entrance will be on the right. 

City: Yorktown County: DeWitt ZIP Code: 78164 

Latitude (nearest second): 29°4'3"N Longitude (nearest second): 97°34'56"W 

II. 	Facility and Site Information 

A. Nalne and Type of Facility: Borgfeld Unit A1 and Culpepper Unit A1 ® Pennanent ❑ Portable 

B. Type of Action: X❑ Initial Application I  ❑ Renewal ❑ Change to Registration 

Registration No.: 104974 ❑ Expiration Date: 

C. List the Standard Permit Claimed: 6002 

Description: Oil and Gas Facilities 

D. Concrete Batch Plant Standard Pennit: (Check one) 

❑ Central Mix ❑ Ready Mix ❑ Specialty Mix ❑ Enhanced Controls for Concrete Batch Piants 

TCEQ-10370 (Revised 08/11) Form PI-IS 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (APDG 5235v12) 

	
Page 

2-3 
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~ 	 Texas Commission on Environmental Quality 
Registrations for Air Standard Permit 

PI-1 S ~  (Page 2) 

CEC~ 
II. 	Facility and Site Information (continued) 

E. Proposed Start of Construction: NA Length of Time at the Site: 

F. Is there a previous Standard Exemption or Permit by Rule for the facilities in this 
registration? (Attach details regarding changes) 

❑ YES ® NO 

If "YES," list Pel-mit No.: 

G. Are there any other facilities at this site which are authorized by an air Standard Permit? ❑ YES ❑X NO 

If "YES," list Permit No.: 

H. Are there any other air preconstruction permits at this site? ❑ YES ® NO 

If "YES," list Permit No.: 

Are there any other air preconstruction permits at this site that would be directty associated with 
this project? 

❑ YES X❑ NO 

If "YES," list Permit No.: 

I. TCEQ Account Identification Number (if known): 

S. 	Is this facility located at a site which is required to obtain a federal 
operating permit pursuant to 30 TAC Chapter 122? 

❑ YES X❑ NO ❑ To Be Determined 

K. Identify the requiremeiits of 30 TAC Chapter 122 that will be triggered if this Forin PI-1 S application is approved. 

❑ Application for an FOP ❑ FOP Significant Revision ❑ FOP Minor 

❑ Operational Flexibility/Off-Permit Notification ❑ Streamlined Revision for GOP 

❑ To Be Determined ❑X None 

L. Identify the type(s) issued and/or FOP application(s) submitted/pending for the site. (check all that apply) 

❑ SOP I  ❑ GOP ❑ GOP Application/Revision Application: Submitted or Under APD Review 

❑ SOP Application Review Application: Submitted or Under APD Review X❑ N/A 

III. 	Fee Information 

A. 	Is a copy of the check or money order attached? X❑ YES ❑ NO 

Check/Money Order/Transaction Number 

Company name on Check: TITAN Engineering, Inc. 

Fee Alnount: $850.00 

TCEQ-10370 (Revised 08/11) Form Pl-iS 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (APDG 523502) 

	
Page 

2-4 
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Texas Commission on Environmental Quality 

	

= 	 Registrations for Air Standard Permit 

	

~. 	 PI-1S 

	

TCEO 	 (Page 3) 

IV. Public Notice (If Applicable) 

A. Is the plant located at a site contiguous or adjacent to the public works project? ❑ YES ❑ NO 

B. Name of Public Place: 

Physical Address: 

City: County: 

C. Small Business Classification: ❑ YES ❑ NO 

D. Concrete batch plants with enhanced controls, permanent rock crushers, and animal carcass incinerators shall place 
a copy of the technically colnplete application at the appropriate TCEQ regional office only. 

E. Please furnish the names of the state legislators who represent the area where the facility site is located: 

State Senator: 

State Representative: 

F. For Concrete Batch Plants, nalne of the County Judge for this facility site: 

County Judge: 

Mailing Address: 

City: State: ZIP Code: 

G. For Concrete Batch Plants, is the facility located in a municipality and/or extraterritorial 
jurisdiction of a municipality? 

❑ YES ❑ NO 

If "YES," list the name(s) of the Presiding Officer(s) for the municipality and/or extraterritorial jurisdiction: 

Title: 

Mailing Address: 

City: State: ZIP Code: 

V. Technieal Information Including State and Federal Regulatory Requirements 
Registrants inust be in compliance with all applicable state and federal regrslations and standards to claini a 
Standard Perfniz 

A. Is confidential information submitted and properly marked with this registration? ❑ YES ❑X NO 

B. Is a process flow diagram and a process description attached? ❑X YES ❑ NO 

C. Is a plot plan attached? ❑X YES ❑ NO 

D. Are emissions data and calculations for this claim attached? X❑ YES ❑ NO 

E. Is information attached showing how the general requirements and applicability 
(30 TAC § 116.610 and 116.615) are met? 

❑X YES ❑ NO 

F. Is information attached showing how the specific requirements are met? ❑X YES ❑ NO 

TCEQ-10370 (Revised 08/11) Form PI-1S 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically, (APDG 523502) 

	
Page 	of 

2-5 
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Texas Commission on Environmental Quality 
Form P[-1S 

~~
~ 	 General Application for Air Permit Renewals 

~ 	 (Page 4) 

TCEO 

VI. Signature Requirements 

The signature below indicates that I have l:nowledge of the facts lierein set forth and that the sanie are true and correct to 
the best of tiiy knowledge and belief. I fiu•ther state that to thc best of my knowledge and belief, the project for which 
application is made will not in any way violate any provision of the Texas Water Code (TWC), Chapter 7, Texas Clean 
Air Act (TCAA), as amended, or any of the air quality 1 -ules and regulations of the Texas Commission on Environmental 
Qtiality or any local goveiiunental ordinance or resoltttion cnacted pursuant to the TCAA. I further state that I have read 
ancl utiderstand TWC §5 7.177 7.183, ,N ,hich defines Crifr:inal OJfenses for certain violations, iticluding intentionally or 
knowingly making or eausing to be ma(le false material statements or representations in this application, and 
TWC §§ 7.187, pertaining to Crinzinal Penaltfes. 

Nat17e: Randy Black 

Pi•izzt Ful1 Nanze 

Sib ature:~ ~  
Originczl Signaltfre Rerizziz•ed 

Date:  

'i'CCQ-10370 (Rc% iccd 0811 t) Form PI-IS 
Tfiis form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (APRG 5235v12) 

Pnge _ of 

Psl 
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TITAN'ENGINEERING, INC . 	 BANKOFTEXAS ,NA 	 24947 
2$01 NETWORK BLVD, SUITE 200 	 DALLAS, TX 

RRISCO, TX 75034 	 32-143211110 

8/27/2092 
u m 

rt oRQEOR oF TCEQ. 	 ~  $ ~"850.00 	» 

: 	Eight Hundrird Fifty and DOLLARS 	~ ~ 

Texas Commission on Environmental Quality 	 ~ 

= 	P.O. Box 13087 	 ; 
Austin, Texas 78711-3087 	 VOfD AFTER 30 DAYS 	 ~ 

: N 

: 	 d 

'~ ;,l ~ :+r:C~' 	
-- _ _~~ _ ___ 	

~'~rs--`°•--- °~ _ _ _ nr ~ -- —{- ------ --. 	 m 
Agency Fee: 84800507-72.004  

	

ii°0249ti7ns 1e111014325I: 14 1 80926?115211 0 	 = 

TITM EtdGINEERING, INC. 

TCEQ 
Date 	Type Reference 
8127/2012 Bill 	84800507-72.004 

Original Amt. 
850.00 

24947 
8/27/2012 

	

Balance Due 	Discount 	Payment 

	

850.00 	 850.00 

	

Check Amount 	850.00 

l 

Bank of Texas Operati Agency Fee: 84800507-72.004 
	

850.00 

2-7 
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Texas Commission on Environmental Quality 
OGS New Project Notification for New Registration 

i' 

Site Information (Regulated Entity) 

What is the name ofthe site to be authorized? 

Does the site have a physical address? 

County 

Latitude (N)  

Longitude (W)  

PrimarySlC Code 

SecondarySlC Code 

Primary NAICS Code 

SecondaryNAICS Code 

Regulated EntitySite Information 

What is the Regulated Entitys Num ber (RN)? 

What is the name of the Regulated Entity (RE)? 

Does the RE site have a physical address? 

Because there is no physical address, 
describe how to locate this site: 

City 

State 

ZIP 

County 

Latitude (N)  

Longitude (W)  

Whatis the primarybusiness ofthis entity? 

Borgfeld UnitA1 & Culpepper UnitA1 

DEWITT 

29.067527 

-97.582127 

1311 

211111 

Borgfeld UnitA1 & CulpepperUnitA1 

No 

From the intersection ofTX 119 and US-72 in 
Yorktown, TX, Travel north on TX 119 for 7.1 
miles. Turn right onto Co. Rd. 3019/H 
Koopmann Rd and continue for 1.6 miies. 
Lease entrance will be on the right. 

Yorktown 

TX 

78164 

DEWITT 

29.067527 

-97.582127 

Natural Gas Production 

Burling-Customer (Applicant) Information 

How is this applicant associated with this site? 

What is the applicant's Customer Number 
(CN)? 

Type of Customer 

Full legal name ofthe applicant: 

Legal Name 

Texas SOS Filing Number 

Federal Tax ID 

( 	State Franchise TaxID 

` 	DUNS Number 

Number of Employees 

https://www3.tceq.texas.gov/steers/indey-cfm  

Owner Operator 

CN602989436 

Corporation 

Burlington Resources Oil & Gas CompanyLP 

14500511 

32003073841 

131117566 

501+ 

i/5 

2-8 
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8/9/12 	 Copyof Record - Texas Commission on Environmental Quality- www.tceq.texas.gov  

IndependentlyOwned and Operated? 	 Yes 

I certifythatthe full legal name ofthe entity 	 Yes 
app{ying for this permit has been provided and 
is legallyauthorized to do business in Texas. 

Responsible Authority Contact 

Organization Name 	 Burlington Resources Oil & Gas CompanyLP 

Prefix 	 MR 

First 	 James 

Middle 

Last 	 Woodall 

Suffix 

Title 	 Sr. Environmental Specialist 

Responsible Authority Mailing Address 

Enter new address or copyone from list: 

Address Type 	 Domestic 

Mailing Address (include Suite or Bldg. here, if 	 600 N DAIRYASHFORD ST 
applicable) 

Routing (such as Mail Code, Dept., or Attn:) 	 Westlake 3, #15012 

City 	 HOUSTON 

State 	 TX 

ZIP 	 77079 

Phone (###-### ####) 	 8324866508 

~ 	Extension 

Alternate Phone  

Fax (###-###-####) 	 8324866431 

E-mail 	 james.woodall@conocophillips.com  

Responsible Official Contact 

Person TCEQ should contact for questions 
aboutthis application: 

Same as another contact? 

Organization Name 

Prefix 

First 

Middle 

Last 

Suffix 

Title 

Enter new address or copyone from list: 

Mailing Address 

Address Type 
~ 

Mailing Address (include Suite or Bldg. here, if 
applicable) 

Routing (such as Mail Code, Dept., or Attn:) 

https://www3.tceq.texas.gov/steers/index.cfm  

Burlington Resources Oil & Gas CompanyLP 

MR 

Randy 

Black 

Manager of Puduction Operations- GCBU 

Burlington Resources Oil & Gas CompanyLP 

Dom estic 

600 N DAIRYASHFORD ST 

Westlake 3, #15012 

2/5 
mi 

EFSCOP00002210 
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Copyof Record - Texas Commission on Environmental Quality-www.tceq.texas.gov  

city 

State 

ZIP 

Phone  

Extension 

Alternate Phone  

Fax (###-###-####) 

E-m ai I 

Technical Contact 

Person TCEQ should contact for questions 
aboutthis application: 

Same as anothercontact? 

Organization Name 

Prefix 

First 

Middle 

Last 

Suffix 

Title 

Enter new address or copy one from list: 

Mailing Address 

Address Type 

Mailing Address (include Suite or Bldg. here, if 
applicable) 

Routing (such as Mail Code, Dept., or Attn:) 

City 

State 

ZIP 

Phone  

Extension 

Alternate Phone (###-###-####) 

Fax  

E-mail 

OGS New Project Notification 

1)Select the authorization this site or changes 
to this site will most likelybe authorized under 
based on expected worst-case operations 
(including planned MSS activities if MSS 
emissions are being registered with this 
proj ect). 

2) What is the lease name submitted to the 

https://www3.tceq.texas.gov/steers/indexcfm  

HOUSTON 

TX 

77079 

8324866508 

8324866431 

randy.c.black@conocophillips.com  

Burlington Resources Oil & Gas CompanyLP 

Burlington Resources Oil & Gas CompanyLP 

MR 

James 

Woodall 

Sr. Environmental Specialist 

Burlington Resources Oil & Gas CompanyLP 

Dom estic 

600 N DAIRYASHFORD ST 

Westlake 3, #15012 

HOUSTON 

TX 

77079 

8324866508 

8324866431 

james.woodall@conocophillips.com  

6002 - NON RULE 2011-FEB-27 

NA 

3/5 
2-10 
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Railroad Commission (RRC)? Ifthere are 
well(s) co-located with the site, include the well 
number(s) assigned bythe RRC. 

3)Provide a brief process description for this 
site ordescription ofchanges to this site. 

4)What is the site's latitude? (North) 

5)What is the site's longitude? (West) 

6)What method was used to determine the 
site's latitude and longitude? 

7)Does this business qualifyas a small 
business, non-profit organization, or small 
government entity/I 

Signature 

The production site extracts natural gas from 
the wellhead and sends down the pipeline. 
Hydrocarbon Liquids are collected and sent off 
site periodically. 

29.067527 

-97.582127 

Map 

m 

The signature below indicates to the best of myknowledge that the information submitted is true and complete, and that 
I have signature authorityto submitthis application on behalf ofthe regulated entity. 

1. I am James Woodall, the owner of the STEERS account ER020324. 
2. 1 have the authority to sign this data on behalf of the applicant named above. 
3. 1 have personally examined the foregoing and am familiar with its content and the content of any 

attachments, and based upon my personal knowiedge and/or inquiry of any individual responsible for 
information contained herein, that this information is true, accurate, and complete. 

4. 1 further certify that I have not violated any term in my TCEQ STEERS participation agreement and that I 
have no reason to believe that the confidentiality or use of my password has been compromised at any 
time. 

5. 1 understand that use of my password constitutes an electronic signature legally equivalent to my written 
signature. 

6. 1 also understand that the attestations of fact contained herein pertain to the implementation, oversight and 
enforcement of a state and/or federal environmental program and must be true and complete to the best of 
my knowledge. 

7. 1 am aware that criminal penalties may be imposed for statements or omissions that I know or have reason 
to believe are untrue or misleading. 

8. 1 am knowingly and intentionally signing OGS New Project Notification for New Registration. 
9. My signature indicates that I am in agreement with the information on this form, and authorize its submittal 

to the TCEQ. 

OWNER OPERATOR Signature: James Woodall OWNER OPERATOR 
Account Num ber: 

Signature IP Address: 

Signature Date: 

Signature Hash: 

Form Hash Code at 
time ofSignature: 

Fee Payment 

Transaction by: 

https://www3.tceq.texas.gov/steers/index.cfm  

ER020324 

138.32.80.20 

2012-07-31 

AA06BD67D3B72ED49336BE1B65B794CDB78BFAOECB7COD5E82BDCEE54CEC562C 

ABF993DAF0014DADC3E68F4CD06DC44D36DEB8D82FF6D68B35C5607C88C4BDOD 

The application fee paymenttransaction was 

2-lt 
4/5 
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made by ER025071/Christina I Chermak 

Paid by. 

Fee Amount: 

Paid Date: 

Transaction/Voucher number: 

Submission 

Reference Number: 

Submitted by: 

Submitted Timestamp: 

Submitted From: 

Confirmation Number: 

Steers Version: 

The application fee was paid byCHRISTINA 
CHERMAK 

50 

The application fee was paid on 2012-08-08 

The transaction number is 582EA000125718 
and the voucher number is 159576 

The application reference numberis 52612 

The application was submitted by 
ER0250711Christina I Chermak 

The application was submitted on 2012-08-08 
at 17:28:13 CDT 

The application was submitted from IP 
address 12.237.12.100 

The confirmation numberis 58645 

The STEERS version is 5.80 

Additional Information 

Application Creator: This account was created by Christina I Chermak 

https://www3.tceq.texas.gov/steers/indexcfm 	 5/ 5 
2-12 
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ATTACHMENT 3 
EMISSION RATE CALCULATIONS 

OIL AND GAS STANDARD PERMIT REGISTRATION 

BORGFELD UNIT Al AND CULPEPPER UNIT Al 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Burlington Resources Oil & Gas Company LP 	 Oil and Gas Standard Permit Registration 
Borgfeld Unit Al and Culpepper Unit Al 	 August 2012 
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3~ 

~ 	EYo 

U 

3-4 

EFSCOP00002220 



c ~ 
U c 
U 

— 	^ o 

~ 

U L  ~ ~ 

~ 

E v 

V 	U 
~ 	C n 

~ 

^ ; o 

~ o ~ ~ n r~ _ ~ ~ vl L  _ N 

~ o 
 

~ ~ ¢ an E °  

\O CJ .-~- 

z_ 
~ 

o ~ ` v  rl t` 
iF ~ N ~ •.~... V~ F  

~ ~l  ~ ~ ^ CD  J •c ~ o 	O ~ ~ .~.. ~ 

` CD * 	 ~ 	. 

O N ~ O 
GO GO .~ U 	~ Iy 	C M 	~~ .n O ; 4 O ~ I^  

O 
n 

y 	1 	~.^. 

~ 	O 

c°i F  9 _ _ _ 
v 

~ c~rnoro~ 
cUi 

o~ rnc 
o 	J ~ y o 

tn _ 

Y ~ 	~ U Q 	axi axi Q 	a'~i 	axi 
CL — `  ~ ° ~ a ~ ° E z  ~ T 	G  
~ F F 	~ Q  Q  i 

p ¢ ; 
F• F ~ 

w ~ R 

G7 a  c 
w a 
x w t 

U ~ 

i pw, A  c 

Z 	: 

~ 
c 

~ I 	 ~ 
~ a ~ 

"cJ a 
_a p 
p G° 

ml O L D  II C  I O  

C F T 	P 
U 
~ 
7 

3-5 

EFSCOP00002221 



a. 

F 
~ V  
~ N C 
~ 
W L L 

a 

L _T 
U F  
O v  > L _ 

~ 

L 
F 

co~ v  

zz 

L t 
A 

T F 
O 
y 

L 
t a 

~ F 

Z ~ 

~ 

L 
~ F_ 

O L  

s 
.O 

0 Q  

u 

G 

e 
0 0 
0 

M 
O °o 
0 
0 

d' 

0 

O 
O 

O 

N 
O 
O 
O 

N 
7 
0 

O 
0 

m 
t+i 

r: 
r 

a 
N 

Z 
O 
F 

o -- 

°o °o 0 0 
p p 
0 

M 
O M 
O p 
0 0°  ' 0 0 
o ° 

v 
O ~ 
O O ~ 

0 0 

O ^ 
O O ~ ° p  i 

O 

O ~ _ 

p  o 0 
o ° 

o — O O N 
O O O 
° p O 
0  ° o 
O 

O 

O ~ ~ 
0 

~ O O 
0 0 0 

0  0~ o0 
0 o ri 

o rl ri 
~ p - 

— a v 
o v n 
O O t`1 

0 

~ o 

~ U ~ 
Eio o V  U U .= . 
~ yv 
V a  U 

i ~11 

z 
~ 

w w w 

z 
a 
w 

C. 

U 

z w  

z 
~ 
~ z 

O 

] 	 ~ ~ 

\ 

3-6 

EFSCOP00002222 



N M  
O ~ •- O 

c C  O o 0 0 
O Q 

V1 	^ 

o 	c 

x Z y   U U u ~ 
a_ 	[p 

~ 
G 

O 

~ 

~ 

~ N 

o n 
O ~ G  „ o  

~ p o 

cn 

L Lv. 

~ C F 
e 
0 

2 ~ 

o c o 	 v 

c 	d d 0 

_ 	M 
O 	C  

u u 
C 

S] C7 ^' • 

_ q  
eu 

h ~ + 
:s 

0 0  0 

3 

~ 

`] 

Z 
~ 

w 
O 

.~ 

U 
O 

3 0 

0 

~ 

U  

C 

~ 

G 

_ 

e 
o " 
h ~ =  u 
c  L tr] 

G .a 
~ 4  Z 

~ 

~ ~ U 

V C  4 

U p 
° Z c~tt 

U 
Q ~ ~ 
Z F  O 

Z 
i~ B  N 
' Q z 

~ O 
U' L• r' 

, ~ N Q = 
m 

c 
~ 

'LG 

~ 

u o ~ 

A 
u ~ 

x 

c 

v 

~ 

J ~ 
N S 

O G~ 

7 ~ 
~ c  c 	c  
~ 

~ 	- 
L ~ 

~ 	~ ✓; 

~ 

v ~ c 
U 	" C4 	> 
F  C O u 

C  ^ v 

O O — 

~ F_ ~ •Y, 
0  0 
U U  II 	II 	II T 
n O D ~ 
O ^ — " 

? c U 0U 
c ~ o n 

~
~ 
U 

L•] u 

~ 
x i y  U ai 

'J 0 ~ ~ '-- > il 

~ G 

I  
t`1 

3 _ 
+ ~ n 	~ S .a 	2 nl 

• 	c 	.o 
~ 	 - L Vi 	• 	'~ 	- 

3 N 	v o 
~ O 	M Q 
L 9 	M 
C  U 	0 N 
~ ; 	D  O 

° o 	o ~ 
u  v o ¢ A 	~ 

,•'n S 	o 	*•  
` o 	~  
V 	~ - 

2 c 	? c 	5,1  
c . 	~ 	v 

`' cc°i 	y 	o• 	~ 
•-'o  ' 	

o ~ 

7 •J"• ~ 	.p 	C 

,o 
L Cp 	$ O , • 

0 

O  U  G r  c 
~ 	c  % u 	v  ' 	•.• 

:~ U U G 	O 	~, 	r 4 ..• 	~ 	~  LO ` U 9̂  

> u 
i ~_  ~ 	.. • 	~ 	 a 	"~ 	 .. 	.. U-  ^ O T 
0 0 9  O ~ ° o o ~ - 	U 	^ u c  c  ~ 

^_ c+  

_ ^  
4 ~ 

7 	^~ ~ C 

x c  

	

y>•O 	`-' 	N 	C 

	

r 	il " 	o  r '~ 

U"D .6  p 

U ~ ~• ~ 	~ 

ug  0 0 

~=~ 	il 	II o 	II 	II 	II n 	li 	II 	II II 

L 
g U U U U 

~ 
p 

'
a ~ p p 

- 
~ O O O 
- ~ ~ 

U F C J  C 
- 

` 
< V < 

Z G 
t~ 

3-7 

EFSCOP00002223 



0 

3 O 
0 
0 y  
3 

U 
6 

X 

¢ 

~ 

~ 

0 
4.~. 

0 0 

~ 
~ 

~ 
0 

`o 
> 
9 
~ 

~ 

- L 
C - = 	o 
o ~ 

- ~ 	o 
~ 

j  U ! 	` 

cl 

0 	3 

.~O 	t 

- 	p M 

p  ~ L 
'Ln L 

n 	p  •r. 

.'~. 
~ ~ E W . 

0 ~ 

70 
~ Y C 
O 
u 

~. S 
a 
o 	-- 
?: O 

~ E 
U ^ 

,g 	0 
N 

G ~ 
O ^ 
V ~ 
L 

O y 

A ~ 
0 c M 

U U ~ 
~ - z 

~ N 

~ z • _ 

„ ~ o 

~ ° o 
~ L 

C ~ 

0 
= v 1 

c - 

t ~ ~ 

T x y  

_ 	a > 	c o 
°c O U o 

y ~ N S. 

N  (I C C  ~ ^ 

s" z' 

cn  Y o u  O O 

E ~ E 

L 

~ 
~ 
L 

t F 

L 2- 

O j ~ 
? ~ 

~ c o 

T T 
~ F F 
Uoo 
o U U 
G 

x 
¢ 

n 

-0 

2 

~ 

3 
a 

x 
c 
C 
U 

c 

~ 

C 

u 
0 

F 

C 

~ 

~ 

~ a 

Q ~ 
O 

n .0  

I 4 c 
O 	~ O 

~ ^ 	1 

	

3 3 	~ a 

	

N d m 	 m m 

C N 	z  

•C ~ 	C C 
C~1 

~ 

a 	~ 

z 

0. 

e n 

a ~ 	~ 

a m v  

~ 

~ 
o c 

c ~ 
~ 	- 
w 
G 	~ 

~ u 
. 	7 

O V  

z 
t~. 

z 
n. 
m 

L. 

72 
J 
~ 

c 
F 

a 
~ 

5 

3-8 

EFSCOP00002224 



CALCULATION OF FLARE FEED RATES FROM FINs TK-Ol THROUGH TK-06, and TRUCKI 

OIL & GAS STANDARD PERMIT REGISTRATION 

BORGFELD UNIT Al AND CULPEPPER UNIT Al 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

TK-01 through TK-06 and TRUCKI Total Emissions: °  

VOC Emissions (Ib/hr): 	 256.35 
VOC Emissions (TPl): 	618.68 
Hydrocarbon Emissions (1b/hr): 	395.42  

Hydrocarbon Emissions (TP1): 	954.31 

Constitucnt 

Hcating 

Valuc°  
(Btu/Ib) 

Condensatc Tanks 
Flash Gas 

Wcight 

(%) 

TK-Ol through TK-06 and TRUCKt 

Emissions ` 

Hourly 	Annual 

(Ib/hr) 	(T/yr) 

Flarc Fecd 

Hourly 

(MMBtu/hr) 

Ratc ~ 

Annual 

(MMBtu/yr) 

Mcthanc 23,861 10.93% 43.22 104.31 1.01 4,878.32 

Ethane 22,304 22.13% 87.51 211.19 1.91 9,232.35 

Propane 21,646 29.01% 114.71 276.85 2.43 11,745.68 
I-Butanc 21,242 6.53% 25.82 62.32 0.54 2,594.65 

N-Butanc 21,293 14.95% 59.12 142.67 1.23 5,954.23 

1-Pentanc 21,025 4.62% 18.27 44.09 0.38 1,816.90 

N-Pentane 21,072 4.68% 18.51 44.66 0.38 1,844.51 

Cyclopentane 20,350 0.00% 0.00 0.00 0.00 0.00 

n-Hcxanc 20,928 2.60% 10.28 24.81 0.21 1,017.68 

Cyclohexanc 20,195 0.25% 0.99 2.39 0.02 94.60 

Othcr Hexancs 20,928 0.00% 0.00 0.00 0.00 0.00 
Hcptanes 20,825 1.07% 4.23 10.21 0.09 416.74 

Octanes 20,747 034% 1.34 3.24 0.03 131.75 
Nonanes 20,687 0.10% 0.40 0.95 0.01 38.52 

Dccancs Plus 20,638 0.32°fo 1.27 3.05 0.03 123.37 

~ - 	Bcnzcnc 18,172 0.09 % 0.36 0.86 0.01 30.63 

Tolucnc 18,422 0.15% 0.59 1.43 0.01 51.63 

Ethylbcnzcne 18,658 0.02 % 0.08 0.19 0.001 6.95 

Xylcnc 18,438 0.10% 0.40 0.95 0.01 34.33 

VOC 64.83%  

Total: 8.30 40,012.84 

' Total VOC Emissions were detcrmincd by adding the Uncontroticd Strcams for FINs TK-01 through TK-06 on the Tank Summary table with the uncontrolled emissions 
from thc Condcnsatc Truck Loading FIN TRUCKI. Total Hydrocarbon Emissions cvcrc calculatcd as follmvs: 

Total HC (Ib/hr) = VOC Etnissions (Ib/hr) *(1/ VOC% of strcam) 

Total HC (Ib/hr) = (256.35 Ib/hr) * (I / 64.83%) 

	

Total HC (Ib/hr) = 	395.42 Ib/Irr 

" Hcating valucs takcn from Pcrry's Chcmical Enginccrs•' Handbook , Tablc 3-207 (pg. 3-155) 

` Emission Rates wcre proportioned from thc Total Hydrocarban Emissions using the Condcnsatc Flash Gas strcam constitucnts wcight percents, gcneratcd by thc 
WinSim progmm. 

d An examplc calculation for thc ttourly Flare fced mtc for Methane is demonstmtcd. 
MMBtu/hr Mcthanc = Mcthanc Hcating Value (Btu/Ib) * Hourly Mcthanc Emissions (Ib/hr) * 98%ofstrcam is combustcd / 10 16 

MMBtulhr Mcthanc = (23,861 Btu/Ib) * (43.221bAtr) * 98%/ (10^6) 

	

MMBtu/hr Nlcthanc = 	1.01 MMBtu/hr 

An cxantplc calculation for thc annuat tlarc fccd ratc for Mcthanc is dcmonstratcd. 

MMBtu/yr Mcthane = Mcthane Heating Valuc (Btu/Ib) * Annual Mcthane Emissions (T/yr) *(2,000 Iblr) * 98% of strcam is combusted / 10^6 

MN1Btu/yr Methanc = (23,861 Btu/Ib) * (104.31 T/yr) * (2,000 lb/T) * 98 % / ( l0^6) 

	

MMBtu/yr Mcthanc = 	4,818.32 MMBtu/yr 
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CALCULATION OF FLARE FEED RATES FROM FINs TK-07, TK-08, and TRUCK2 

OIL & GAS STANDARD PERMIT REGISTRATION 

BORGFELD UNIT AI AND CULPEPPER UNIT AI 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

TK-07, TK-08 and TRUCK2 Total Emissions: 

VOC Emissions (Ib/hr): 

VOC Emissions (TPY): 

Hydrocarbon Emissions (Ib/hr): 

Hydrocarbon Emissions (TPY): 

Constitucnt 

28.71 

26.26 

44.28 

40.50 

Hcating 

Valucb  
(Btu/Ib) 

Produccd Wator 
Tanks Flash Gas  

Wcight 

(%) 

TK-07, TK-08 and TRUCK2 

Emissions `  
Hourly 	 Annual 

(Ib/hr) 	 (T/yr) 

Flarc Fecd Ratc d  

Hourly 	 Annual 

(MMBtu/hr) 	(MMB(u/yr) 

Mcthanc 23,861 10.62% 4.70 4.30 0.11 201.10 

Ethane 22,304 21,70% 9.61 8.79 0.21 384.26 

Propane 21,646 28.75% 12.73 11.64 0.27 493.84 

1-Butanc 21,242 6.57% 2.91 2.66 0.06 110.75 

N-Butane 21,293 15.06% 6.67 6.10 0.14 254.58 

1-Pentartc 21,025 4.66% 2.06 1.89 0.04 77.89 

N-Pentane 21,072 4.72% 2.09 1.91 0.04 78.89 

Cyclopcntanc 20,350 0.00% 0.00 0.00 0.00 0.00 

n-Hexane 20,928 162% 1.16 1.06 0.02 43.48 

Cyclohcxane 20,195 0.25% 0.11 0.10 0.002 3.96 

OtherHexanes 20,928 0.00% 0.00 0.00 0.00 0.00 

Hcptancs 20,825 1.08% 0.48 0.44 0.01 17.96 

Octancs 20,747 0.34% 0.15 0.14 0.003 5.69 

Nonanes 20,687 0.101/6 0.04 0.04 0.001 1.62 

Dccanes Plus 20,638 0.32% 0.14 0.13 0.003 5.26 

Bcnzcnc 18,172 0.09% 0.04 0.04 0.001 1.42 

Tolucnc 18,422 0.15% 0.07 0.06 0.001 2.17 

Ethylbenzenc 18,658 0.02% 0.01 0.01 0.0002 0.37 

Xylenc 18,438 0.11 % 0.05 0.04 0.001 1.45 

VOC 64.84%  

Total: 0.91 1684.69 

' Total VOC Emissions werc determined by adding thc Uncontrollcd Strcams for Fli`Is TK-07 and TK-08 on the Tank Summary table and thc uncontrolled emissions 

associatcd with thc produccd water loading, FIN TRUCK2. Total Hydrocarbon Emissions werc calculated as follows: 

Total HC (Ib/hr) = VOC Emissions (lb/hr) *( I/ VOC% of strcam) 

Tntal HC (1bAir) = (28.71 Ibhr) * (1/ 64.84%) 

	

Total HC (1b/Irr) = 	 44.28 Ib/hr 

b  Hcating valucs takcn from Pcrry's Chcmical Enginccrs' Handbook , Table 3-207 (pg. 3-155) 

` Emission Rates werc proportioned from the Total Hydrocarbon Emissions using tho Produced Watcr Flash Gas stream constituents wcight percents, genaratcd by the 

WinSim progmm. 

d An example calculation for the hourly flarc fecd rate for Methanc is demonstmted. 
MMBtu/hr Mcthane = Methane Haating Valuo (Btu/Ib) * Hourly Mctltane Emissions (Ib/hr) * 98%ofstrcam is combustcd / 10^6 

MMBtu/hr Methanc = (23,861 Btu(Ib) * (4.701b/hr) * 98%/ (10^6) 

	

MMBtu/hrMcthanc= 	 0.11 MMBtu/hr 

An example calculation for the annual Flarc fccd ratc for Methanc is dcmonstmted. 

MMBtu/yr Mcthanc = Methanc Hcating Value (Btu/Ib) * Annual Methanc Emissions (T/yr) *(2,000 lb/T) * 98 % of strcam is combusted / 10 ^6 

MMBtu/yr Methane = (23,861 Btu/Ib) * (4.30 T/yr) * (2,0001b/T) * 98% / (10^6) 

	

MMBtu/yr Mcthanc = 	 201.10 MMBtu/yr 
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CALCULATION OF FLARE FEED RATES FROM LP SEPARATOR - SMSS 

OIL & GAS STANDARD PERMIT REGISTRATION 

BORGFELD UNIT Al AND CULPEPPER UNIT Al 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Max BD Volume (Mscf/hr) 125.00 
Max BD Volume (Msef/yr) 65,700 

Gas Density (Ib/scf) 0.0781 

Separator BD Emissiotts b 	 Flare Feed Rate` 
Heating 	Inlet Gas 

Value' 	 Weight 	 Hourly 	Annual 	 Hourly 	Annual 

Constituent (Btu/Ib) 	 (%) 	 (Ib/hr) 	(T/yr) 	(MMBtu/hr) 	(MMBtulyr) 

Mcthanc 23,861 28.16% 2,749.12 722.47 64.28 33,788.16 

Ethanc 22,304 21.30% 2,079.41 546.47 45.45 23,889.40 

Propanc 21,646 20.53% 2,004.24 526.71 42.52 22,346.28 

I-Butanc 21,242 4.87% 475.43 124.94 9.90 5,201.79 

N-Butane 21,293 9.92% 968.44 254.51 20.21 10,621.79 

I-Pentanc 21,025 3.71% 362.19 95.18 7.46 3,922.27 

N-Pentanc 21,072 3.60% 351.45 92.36 7.26 3,814.57 

Cyclopcntane 20,350 0.00% 0.00 0.00 0.00 0.00 

n-Hcxane 20,928 1.40% 136.68 35.92 2.80 1,473.40 

Cyclohexanc 20,195 0.460/o 44.91 11.80 0.89 467.07 

Otlicr Hcxancs 20,928 2.43% 237.23 62.34 4.87 2,557.12 

Heptancs 20,825 0.99% 96.65 25.40 1.97 1,036.75 

Octancs 20,747 0.11% 10.74 2.82 0.22 114.67 

Nonancs 20.687 0.05% 4.88 1.28 0.10 51.90 

Decanes Plus 20,638 0.00% 0.00 0.00 0.00 0.00 

Bcnzcne 18,172 0.12% 11.72 3.08 0.21 109.70 

Tolucnc 18,422 0.19% 18.55 4.87 0.33 175.84 

Ethylbenzcnc 18,658 0.01% 0.98 0.26 0.02 9.51 

Xylcttc 18,438 0.03°to 2.93 0.77 0.05 27.83 

't'o ta Is: 	208.54 	109, 608.05 

' Heating values taken from Peny's Cltemical Engineers' Handbook , Table 3-207 (pg. 3-155) 

" Constituent Emission Rates were calculated from the known maximum blowdown volumes and density then proportioned using the Inlet Gas stream constituents weight 
percents. An example calculation for Metltane emissions is as follows: 

Methane (Ib/hr) = Maximum BD Volume (Mscf/ltr) * Gas Density (Ib/scf) * Inlet Gas Weioht %* 1000 

Methane (1bFhr) = (125.00 Mscf/hr) * (0.0781 Ib/sef) * 28.16% * 1,000 

	

Methane (Ib/lir) = 	2,749.12 IbQir 

An example calculation for the ltourly Oare feed rate for Metltane is demonstrated. 
MMBtu/Jtr Methane = Methane Heating Value (Btu/Ib) * Hourly Methane Emissions (lb/hr) * 98% of stream is combusted / 10^6 

MMBtu/hr Methane = (23,861 Btu/Ib) * (2,749.12 Ib/hr) * 98% / (10^6) 

	

MMBtuAtr Methane = 	 64.28 MMBtu/hr 

An example calculation for the annual flare feed rate far Methane is demonstmted. 
MMBtu/yr Methane = Methane Heatinp Value (Btu/Ib) * Annual Methane Emissions (T/yr) *(2,000 Ib/T) * 98% of stream is combusted / 10^6 

MMBtu/yr Metltane= (23,861 Btu/Ib) *(722.47 T/yr) "(2,000 Ib/T) * 98%/(10^6) 

	

MMBtu/yr Methane = 	33,788.16 MMBtu/yr 
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DESICN II for Windows 
CONDENSATE SUMMAY REPORT 

Simulation Result: 	 SOLUTION REACHED 

Problem: 
Project: 
Task: 
By: 
At: 	 23-Jan-12 	8:40 AM 

Flash Gas 

0 
10'~~1i17 

130 °F ~ 
65 psia 

RVP15.16 psia 

1000 US bbl/day at T-P 
Condensate 
RVP12.26 psia 
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Details for Stream 1 

Stream 1 (Strm 1) 
Thennodynamic Methods 	K-Value: 	PENG-ROB 	Enthalpy: 

Vapor Visc: 	NBS81 	Vapor ThC: 
Liquid 1 Visc: 	NBS81 	Liquid 1 ThC: 
Liquid 2 Visc: 	STEAM 	Liquid 2 ThC: 

PENG-ROB 	Density: 	STD 
NBS81 	Vapor Den: 	STD 
NBS81 	Liquid 1 Den: 	STD 
STE:AM 	Liquid 2 Den: 	STD 

Flowrates 

ComponentName 

46 : NITROGEN 
49 : CARBON DIOXIDE 
2:METHANE 
3:ETHANE 
4:PROPANE 
5 : ISOBUTANE 
6 : N-BUTANE 
9 : 2,2-DIMETHYLPROP 
7 : ISOPENTANE 
8:N-PENTANE 
54 : 2,2-DIMETHYLBUTA 
55 : 2,3-DIMETHYLBUTA 
52:2-METHYLPENTANE 
53:3-METHYLPENTANE 
10:N-HEXANE 
37:METHYLCYCLOPENTA 
40:BENZENE 
38:CYCLOHEXANE 
79:2-METHYLHEXANE 
80:3-METHYLHEXANE 
11:N-HEPTANE 
39:METHYLCYCLOHEXAN 
41:TOLUENE 
12: N-OCTANE 
45:ETHYL BENZENE 
43:M-XYLENE 
42:0-XYLENE 
13: N-NONANE 
14: N-DECANE . 
62: WATER 

Total 

Flowrates 

ComponentName 

46 : NITROGEN 
49 : CARBON DIOXIDE 
2:METHANE 
3:ETHANE 
4:PROPANE 
5 : ISOBUTANE 
6 : N-BUTANE 
9 : 2,2-DIMETHYLPROP 
7:ISOPENTANE 
8:N-PENTANE 
54 : 2,2-DIMETHYLBUTA 
55 : 2,3-DIMETHYLBUTA 
52:2-METHYLPENTANE 
53:3-METHYLPENTANE 
10 : N-HEXANE 
37:METHYLCYCLOPENTA 
40:BENZENE 
38:CYCLOHEXANE 
79:2-METHYLHEXANE 
80:3-METHYLHEXANE 
11 : N-HEPTANE 
39:METHYLCYCLOHEXAN 
41:TOLUENE 
12 : N-0CTANE 
45: ETHYL BENZENE 
43 : M-XYLENE 
42:0-XYLENE 
13 : N-NONANE 
14 : N-DECANE 
62 : WATER 

Total 

Total Vapor Liquid 1 Liquid 2 Tolal 
Ibmollhr Ibmol/hr Ibmollhr Ibmollhr mole % 

0.077806 0.047989 0.029816 0 0.082998 
0.050621 0.011407 0.039213 0 0.053998 
1.36019 0.563769 0.796424 0 1.45096 
2.15606 0.283865 1.8722 0 2.29993 
4.02621 0.18874 3.83747 0 4.29467 
1.44081 0.031551 1.40926 0 1.53695 
4.30462 0.074008 4.23061 0 4.59186 

0 0 0 0 0 
2.86287 0.020679 2.84219 0 3.05391 
3.6953 0.021917 3.67338 0 3.94188 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

5.69669 0.012326 5.68436 0 6.07682 
0 0 0 0 0 

0.236229 0.000475 0.235754 0 0.251992 
0.724624 0.001206 0.723418 0 0.772977 

0 0 0 0 0 
0 0 0 0 0 

6.64348 0.005395 6.63808 0 7.08679 
0 0 0 0 0 

1.26176 0.000819 1.26095 0 1.34596 
5.90854 0.00182 5.90672 0 6.30281 
0.42465 0.000123 0.424527 0 0.452986 
2.41573 0.000602 2.41512 0 2.57692 

0 0 0 0 0 
4.88957 0.000584 4.88899 0 5.21564 
45.5688 0.00209 45.5667 0 48.6095 

0 0 0 0 0 

93.7446 1.26937 92.4752 0 100 

Total Vapor Liquid 1 Liquid 2 Tota1 
Ib/hr Ib/hr Ib/hr Iblhr mass °o 

2.1796 1.34434 0.835257 0 0.020729 
2.22775 0.502016 1.72573 0 0.021187 
21,8216 9.04454 12.777 0 0107532 
64.8284 8.53525 56.2932 0 0.616546 
177.532 8.3223 169.209 0 1.6884 
83.7399 1.83374 81.9062 0 0.796403 
250.185 4.30133 245.883 0 2.37936 

0 0 0 0 0 
206.545 1.4919 205.053 0 1.96433 
266.601 1.58123 265.02 0 2.53549 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

490.895 1.06218 489.833 0 4.66862 
0 0 0 0 0 

18.4514 0.037132 18.4143 0 0.175481 
60.9814 0.101506 60.8799 0 0.57996 

ll 0 0 0 0 
0 0 0 0 0 

665.663 0.540587 665.123 0 6.33075 
0 0 0 0 0 

116.251 0.075451 116.176 0 1.1056 
674.898 0.20787 674.69 0 6.41857 
45.0809 0.013046 45.0678 0 0.428739 
256.453 0.063906 256.39 0 2.43898 

0 0 0 0 0 
627.087 0.074868 627.013 0 5.96387 
6483.35 0.297305 6483.05 0 61.6594 

0 0 0 0 0 

10514.8 39.4305 10475.3 0 100 

K-Value 

117.254 
21.1925 
51.5698 
11.0458 
3.58309 
1.63103 
1.27442 

0.887809 
0.530044 
0.434665 
0.263313 
0.20289 

0.188093 
0.170455 
0.157976 
0.129156 
0.146904 
0.121466 
0.06631 
0.064389 
0.059211 
0.049502 
0.047314 
0.022445 
0.021089 
0.018158 
0.009846 
0.008699 
0.003341 
0.034402 
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Flowrates 

- 	 Component Name Total Vapor Liquid 1 Liquid 2 Total 
ft3/hr ft3/hr ft3/hr 03/hr volume % 

46: NITROGEN 4.66662 4.58651 0.080118 0 1.26192 
49: CARBON DIOXIDE 1.19559 1.09022 0.105368 0 0.323304 
2: METHANE 56.0214 53.8814 2.14003 0 15.149 
3: ETHANE 32.1606 27.1299 5.03069 0 8.69668 
4: PROPANE 28.35 18.0385 10.3115 0 7.66624 
5:ISOBUTANE 6.80219 3.01544 3.78676 0 1.83941 
6: N-BUTANE 18.4411 7.07318 11.3679 0 4.98672 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 9.61348 1.97635 7.63713 0 2.59962 
6: N-PENTANE 11.9653 2.09469 9.87057 0 3.23557 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 16.4522 1.17807 15.2742 0 4-44892 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40:8EN2ENE 0.678918 0.045435 0.633483 0 0.183589 
38 : CYCLOHEXANE 2.05914 0.115277 1.94386 0 0.55682 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 18.3525 0.515637 17.8369 0 4.96278 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 3.46649 0.078267 3.38823 0 0.937388 
12 : N-OCTANE 16.0456 0.173929 15.8717 0 4.33896 
45 : ETHYL BENZENE 1.15247 0.011745 1.14073 0 0.311645 
43 : M-XYLENE 6.5471 0.057533 6.48956 0 1.77043 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 13.1928 0.055792 13.137 0 3.56751 
14 : N-DECANE 122.64 0.199714 122.44 0 33.1635 
62 : WATER 0 0 0 0 0 

Total 369.803 121.318 248.486 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Tolal 
SCF/hr SCF/hr SCF/hr SCF/hr std vol % 

46 : NITROGEN 18.2277 18.2111 0.016598 0 2.53568 
49 : CARBON DIOXIDE 4.36249 4.32883 0.033662 0 0.606871 

( 	 2: METHANE 214.824 213.941 0.683216 0 29.8566 
-- 	3: ETHANE 110.254 107.722 2.53254 0 15.3376 

4: PROPANE 76.9711 71.6236 5.34746 0 10.7075 
5:ISOBUTANE 14.3061 11.9731 2.33303 0 1.99014 
6: N-BUTANE 34.8351 28.0847 6.75042 0 4.84595 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 13.1114 7.64729 5.26415 0 1.82395 
8: N-PENTANE 15.0506 8.31716 6.73341 0 2.0937 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 16.5061 4.67763 11.8284 0 229618 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.514218 0.180404 0.333814 0 0.071533 
38 : CYCLOHEXANE 1.70369 0.457718 1.24597 0 0.237002 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 17.5446 2.04739 15.4973 0 2.44065 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 2.44748 0.310768 2.13672 0 0.340472 
112 : N-OCTANE 15.9933 0.6906 15.3027 0 2.22485 
45 : ETHYL BENZENE 0.875654 0.046635 0.829019 0 0.121813 
43 : M-XYLENE 4.96053 0.22844 4.73209 0 0.590064 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 14.1496 0.221529 13.9281 0 1.96837 
14 : N-DECANE 142.412 0.792983 141.619 0 19.811 
62 : WATER 0 0 0 0 0 

Total 718.85 481.703 237.147 0 100 
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Properties 

Temperature F 130 
Pressure psia 64.696 
Enthalpy Btu/hr -1128223 
Entropy Btu/hr/R -1050.962 
VaparFraction 0.013540677 

Tolal Vapor Liquid 1 

Flowrate Ibmol/hr 93.7446 1.2694 92.4752 
Flowrate Ib/hr 10514.7702 39.4305 10475.3397 
Mols Fraction 1 0.013541 0.986459 
Mass Fraction 1 0.00375 0.99625 
Molecular Weight 112.164 31.0632 113.2773 
Enthalpy Btu/Ibmol -12035.0693 1211.1444 -12216.894 
Enthalpy Btu/Ib -107.2988 38.9897 -107.8495 
Entropy Btu/Ibmol/R -11.2109 2.6422 -11.4011 
Entropy Btu/lb/R -0.099951 0.085059 -0.100647 
Cp Btu/ibmol/R 14.2671 60.3206 
Cp Blu/Ib/R 0.4593 0.5325 
Cv Blu/Ibmoi/R 12.0867 52.8342 
Cv Btu/Ib/R 0.3891 0.4664 
Cp/Cv 1.1804 1.1417 
Density ib/ft3 0.325019 42.1567 
Z-Factor 0.977251 0.027475 
Flowrete (T-P) H3/s 0.033699 
Fiowmte (T-P) gal/min 30.982 
Flowrate (STP) MM3CFD 0.011561 
Flowrate (STP) gal/min 29.5664 
Specific Gravity GPA STP 0 
Viscoslty cP 0.01139 0.461242 
Thermal Conductivity Btu/hrINR 0.016448 0.068162 
Surface Tension dyne/cm 17.1421 
Reid Vapor Pressure (ASTM-A psia 15.16 
True Vapor Pressure at 100 F psia 78.74 
Crilioal Temperature (Cubic El F 594.8472 
Critital Pressure (Cubic EOS) psia 476.3904 
Dew Point Temperature F 417.088 
Bubble Point Temperature F 63.7562 
Water Dew Point Temperature couid not be caiculated 
Stream Vapor Pressure psia 91.6561 
Latent Heat of Vaporization (N Btu/Ib 111.7666 
Latent Heat of Vaporizafion (P Btu/Ib 284.729 
Vapor Sonic Velocity ft/s 1030.2 
CO2 Freeze Up No 
Heating Vaiue (gross) BtuISCF 6107.15 
Heating Value (net) Blu/SCF 5670.27 
Wabbe Number Btu/SCF 2932.94 
Average Hydrogen Atoms 17.367 
Average Carbon Atoms 7.8782 
Hydrogen to Carbon Ratio 2.2044 

3-18 

EFSCOP00002234 



; 	 Details for Stream 2 

Stream 2 (Flash Gas) 
Thermodynamic Methods 	K-Value: 

Vapor Visc: 
Flowrates 

Component Name 	 Total 

PENG-ROB Enthalpy: PENG-ROB Density: 
NBS81 VaporThC: NBS81 VaporDen: 

Vapor Incipient Liquid 1 Liquid 2 Tolal 
Ibmollhr moI fra Ibmollhr mole % 

0.075098 0.00003048 0 1.529 
0.039197 . 	0.000129 0 0.798054 
1.24339 0.001315 0 25.3154 
1.34402 0.009141 0 27.3644 
1.20142 0.031799 0 24.4609 

0.204981 0.013912 0 4.17343 
0.469686 0.04317 0 9.56285 

0 0 0 0 
0.117024 0.03091 0 2.38261 
0.118491 0.040264 0 2.41249 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0.055126 0.063507 0 1.1223B 
0 0 0 D 

0.002173 0.002635 0 0.044233 
0.005364 0.008097 0 0.109201 

0 0 0 0 
0 0 0 0 

0.019568 0.074566 0 0.398398 
0 0 0 0 

0.002987 0.01417 0 0.060807 
0.005375 0.066452 0 0.109426 
0.000378 0.004776 0 0.007693 
0.001797 0.027174 0 0.036597 

0 0 0 0 
0.00140B 0.055026 0 0.028676 
0.004095 0.512926 0 0.083399 

0 0 0 0 

4.91158 1 0 100 

IbmoUhr 

0.075098 
0.039197 
1.24339 
1.34402 
1.20142 

0.204981 
0.469686 

0 
0.117024 
0.118491 

0 
0 
0 
0 

0.055126 
0 

0.002173 
0.005364 

0 
0 

0.019568 
0 

0.002987 
0.005375 
0.000378 
0.001797 

0 
0.0014C8 
0.004096 

0 

4.91158 

Total Vapor Incipient Liquid 1 Liquid 2 Tolal 
Ib/hr IbRv mass fra Ib/hr mass % 

2.10374 2.10374 0.000007 0 1.15222 
1.72501 1.72501 0.000049 0 0.944786 
19.9476 19.9476 0.000181 0 10.9253 
40.4121 40.4121 0.002363 0 22.1336 
52.9753 52.9753 0.01206 0 29.0144 
11.9135 11.9135 0.006952 0 6.52501 
27.2982 27.2982 0.02157 0 14.9512 

0 0 0 0 0 
8.4428 8.4428 0.01917 0 4.62411 
8.54867 8.54867 0.02498 0 4.68209 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

4.75036 4.75036 0.04705 0 2.60176 
0 0 0 0 0 

0.169691 0.169691 0.001769 0 0.09294 
0.451371 0.451371 0.005858 0 0.247215 

0 0 0 6 0 
0 0 0 0 0 

1.96064 1.96064 0.06424 0 1.07384 
0 0 0 0 0 

0.275157 0.275167 0.01122 0 0.150709 
0.613904 0.613904 0.06526 0 0.336234 
0.040114 0.040114 0.004359 0 0.02197 
0.19082 0.19082 0.0248 0 0.104511 

0 0 0 0 0 
0.180633 0.180633 0.06068 0 0.098932 
0.582795 0.582795 0.6274 0 0.319195 

0 0 0 0 0 

182.582 182.582 1 0 100 
Tota1 VOC 118.393965 

46 : NITROGEN 
49 : CARBON DIOXIDE 
2:METHANE 
3:ETHANE 
4:PROPANE 
5 : ISOBUTANE 
6 : N-BUTANE 
9 : 2,2-DIMETHYLPROP 
7:ISOPENTANE 
8 : N-PENTANE 
54 : 2,2-DIMETHYLBUTA 
55 : 2,3-DIMETHYLBUTA 
52:2-METHYLPENTANE 
53:3-METHYLPENTANE 
10 : N-HEXANE 
37:METHYLCYCLOPENTA 
40:BENZENE 
38:CYCLOHEXANE 
79:2-METHYLHEXANE 
80:3-METHYLHEXANE 
11:N-HEPTANE 
39:METHYLCYCLOHEXAN 
41:TOLUENE 
12 : N-0CTANE 
45:ETHYL BENZENE 
43 : M-XYLENE 
42:0-XYLENE 
13 : N-NONANE 
14: N-DECANE 
62 : WATER 

Total 

Flowrates 

Component Name 

46 : NITROGEN 
49 : CARBON DIOXIDE 
2:METHANE 
3:ETHANE 
4:PROPANE 
5:ISOBUTANE 
6: N-BUTANE 
9 : 2,2-DIMETHYLPROP 
7:ISOPENTANE 
8 : N-PENTANE 
54 : 2,2-DIMETHYLBUTA 
55 : 2,3-DIMETHYLBUTA 
52:2-METHYLPENTANE 
53:3-METHYLPENTANE 
10 : N-HEXANE 
37:METHYLCYCLOPENTA 
40:BENZENE 
38:CYCLOHEXANE 
79:2-METHYLHEXANE 
80:3-METHYLHEXANE 
11 : N-HEPTANE 
39:METHYLCYCLOHEXAN 
41:TOLUENE 
12 : N-OCTANE 
45:ETHYL BENZENE 
43 : M-XYLENE 
42:0-XYLENE 
13 : N-NONANE 
14:N-DECANE 
62 : WATER 

Total 

STD 
STD 

K-Value 

501.596 
62.0591 
192.529 
29.9354 
7.69238 
2.99992 
2.21515 
1.48838 

0.770817 
0.599162 
0.360909 
0.263381 
0.236664 
0.210746 
0.176732 
0.154099 
0.167879 
0.13487 

0.065693 
0.066054 
0.053429 
0.051298 
0.042912 
0.016467 
0.016108 
0.013468 
0.007514 
0.005211 
0.001626 
0.024719 
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Flowrates 
( 

 Component Name Total Vapor Liquid 1 Liquid 2 Tolal 
113/hr ft3/hr ft3/hr ft3/hr volume % 

46 : NITROGEN 28.7356 28.7356 0 0 1.529 
49 : CARBON DIOXIDE 14.9984 14.9984 0 0 0.798054 
2: METHANE 475.773 475.773 0 0 25.3164 
3: ETHANE 514.281 514.281 0 0 27.3644 
4: PROPANE 459.713 459.713 0 0 24.4609 
5:ISOBUTANE 78.4346 78.4346 0 0 4.17344 
6: N-BUTANE 179.722 179.722 0 0 9.56285 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 44.7783 44.7783 0 0 2.38261 
8: N-PENTANE 45.3398 45.3398 0 0 2.41249 
54:2,2-DIMETHYLBUTA 0 0 0 D 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-ME7HYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 21.0937 21.0937 0 0 1.12238 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.8313 0.8313 0 0 0.044233 
38 : CYCLOHEXANE 2.0523 2.0523 0 0 0.109201 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 7.48741 7.48741 0 0 0.398398 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41:TOLUENE 1.1428 1.1428 0 0 0.060807 
12 : N-OCTANE 2.05654 2.05654 0 0 0.109426 
45 : ETHYL BENZENE 0.144585 0.144565 0 0 0.007693 
43: M-XYLENE 0.6B7789 0.687789 0 0 0.036597 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 0.538932 0.538932 0 0 0.028676 
14:N-DECANE 1.56739 1.56739 0 0 0.083399 
62 : WATER 0 0 0 0 0 

Total 1879.38 1879.38 0 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
SCF/hr SCF/hr SCF/hr SCF/hr std vol % 

46 : NITROGEN 28.4984 28.4984 0 0 1.529 
49 : CARBON DIOXIDE 14.8746 14.8746 0 0 0.798054 
2: METHANE 471.845 471.845 0 0 25.3154 
3: ETHANE 510.034 510.034 0 0 27.3644 
4: PROPANE 455.917 455.917 0 0 24.4609 
5:ISOBUTANE 77.787 77.787 0 0 4.17343 
6: N-BUTANE 178.238 178.238 0 0 9.56285 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 44.4086 44.4086 0 0 2.38261 
8: N-PENTANE 44.9654 44.9654 0 0 2.41249 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52 : 2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 20.9196 20.9196 0 0 1.12238 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE 0.824436 0.824436 0 0 0.044233 
38 : CYCLOHEXANE 2.03536 2.03536 0 0 0.109201 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 7.42559 7.42559 0 0 0.398398 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 1.13336 1.13336 0 0 0.060807 
12 : N-OCTANE 2.03956 2.03956 0 0 0.109426 
45: ETHYL BENZENE 0.143391 0.143391 0 0 0.007693 
43: M-XYLENE 0.68211 0.68211 0 0 0.036597 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 0.534482 0.534482 0 0 0.028676 
14: N•DECANE 1.55445 1.55445 0 0 0.083399 
62: WATER 0 0 0 0 0 

Total 1863.86 1863.86 D 0 100 
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Properties 

Temperature F 70 
Pressure psia 14] 
Enthalpy Btu/hr 2614.254 
Entropy Blu/hr/R 22.72829 
Vapor Fractlon 1 

Total 

Flowrate Ibmol/hr 4.9116 
Flowrate Ib/hr 182.5824 
Mole Fractlon 1 
Mass Fraction 1 
Molecular Welght 37_1739 
Enthalpy Btu/Ibmol 532.2637 
Enthalpy Btu/ib 14.3182 
Entropy Btullbmol/R 4.6275 
Entropy Btuflb/R 0.124482 
Cp Btullbmol/R 
Cp Btu/lb/R 
Cv Btu/Ibmol/R 
Cv Btu4b/R 
Cp/Cv 
Density lb/ft3 
Z•Factor 
Flowrate (T•P) fi3/s 
Flowrate (STP) MMSCFD 
Viscoslty CP 
Thermal Conductivlty Blulhr/ftlR 
Crritical Temperature (Cubic E,  F 189.2306 
Critical Pressure (Cublc EOS) psia 1184.431 
Dew Point Temperature F 70.0076 
Bubbie Polnt Temperature F -273.2523 
Water Dew Point Temperature couid not be calculated 
Stream Vapor Pressure psia 937.226 
VaporSonlc Velocity ft/s 894.11 
CO2 Freeze Up No 
Heating Value (gross) Btu/SCF 2097.32 
Heating Value (net) Btu/SCF 1925.01 
Wobbe Number Btu/SCF 1839.5 
Average Hydrogen Atoms 6.8501 
Average Carbon Atoms 2.4634 
Hydrogen to Carbon Ratio 2.7808 
Methane Number 40.55 
Motor Octane Number 98.31 

( \ 
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Vapor 

4.9116 
182.5824 

1 
1 

37.1739 
532.2637 
14.3182 
4.6275 

0.124482 
15.3742 
0.4136 
13.309 
0.358 
1.1552 

0.09715 
0.989704 
0.522049 
0.044733 
0.009251 
0.012145 
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' 	Details for Stream 3 

Stream 3 (Condensate) 
Thermodynamic Methods K-Value: PENG-ROB Enlhalpy: PENG-ROB Density: STD 

Liquid 1 Vsc: NBS81 Liquid 1 ThC: NBS81 Liquid 1 Den: STD 
Liquid 2 Visc: NBS81 Liquid 2 ThC: NBS81 Liquid 2 Den: STD 

Fiowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total K-Value 
Ibmol/hr Ibmol/hr Ibmol/hr Ibmol/hr mole % 

46 : NITROGEN 0.002708 0 0.002708 0 0.003048 
49 : CARBON DIOXIDE 0.011424 0 0.011424 0 0.01286 
2: METHANE 0.116806 0 0.116806 0 0.131489 
3: ETHANE 0.812037 D 0.812037 0 0.914117 
4: PROPANE 2.82479 0 2.82479 0 3.17989 
5:ISOBUTANE 1.23583 0 1.23583 0 1.39118 
6: N-BUTANE 3.83494 0 3.83494 0 4.31702 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 2.74585 0 2.74585 0 3.09102 
8: N-PENTANE 3.57681 0 3.57681 0 4.02644 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 5.64156 0 5.64156 0 6.35075 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40: BENZENE D.234057 0 0.234057 0 0.263479 
38 : CYCLOHEXANE 0.71926 0 0.71926 0 0.809677 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 6.62391 0 6.62391 0 7.45659 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 1.25878 0 1.25878 0 1.41702 
12 : N-0CTANE 5.90317 0 5.90317 0 6.64524 
45. ETHYL BENZENE 0.424272 0 0.424272 0 0.477607 
43 : M-XYLENE 2.41393 0 2.41393 0 2.71738 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 4.88816 0 4.88816 0 5.50264 

- 	14 : N-DECANE 45.5647 0 45.5647 0 51.2926 
i~ 	 62 : WATER 0 0 0 0 0 

- 	Total 88.833 0 88.833 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
Ib/hr Ib/hr Ib/hr Ib/hr mass % 

46 : NITROGEN 0.075856 0 0.075856 0 0.000734 
49 : CARBON DIOXIDE 0.502737 0 0.502737 0 0.004866 
2: METHANE 1.87391 0 1.87391 0 0.018137 
3: ETHANE 24.4163 0 24.4163 0 0.236313 
4: PROPANE 124.556 0 124.556 0 1.20552 
5:ISOBUTANE 71.8264 0 71.8264 0 0.695171 
8: N-BUTANE 222.886 0 222.886 0 2.1572 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 198.102 0 198.102 0 1.91733 
8: N-PENTANE 258.053 0 258.053 0 2.49756 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 486.145 0 486.145 0 4.70515 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 18.2817 0 18.2817 0 0.176939 
38 : CYCLOHEXANE 60.5301 0 60.5301 0 0.58584 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11: N-HEPTANE 663.703 0 663.703 0 6.42364 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 115.976 0 115.976 0 1.12248 
12 : N-OCTANE 674.284 0 674.284 0 6.52605 
45 : ETHYL BENZENE 45.0408 0 45.0408 0 0.435927 
43 : M-XYLENE 256.263 0 256.263 0 2.48024 
42:0-XYLENE 0 0 0 0 0 
113 : N-NONANE 626.907 0 626.907 0 6.06751 
14: N-DECANE 6482.77 0 6482.77 0 62.7434 
62 : WATER 0 0 0 0 0 

Total 10332.2 0 10332.2 0 100 
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Flowrates 
i 
 Component Name Total Vapor Liquid 1 Liquid 2 Tolal 

ft31hr 113/hr ft3/hr 113/hr volume % 

46 : NITROGEN 0.00712B 0 0.007128 0 0.003048 
49 : CARBON DIOXIDE 0.030071 0 0.030071 0 0.01286 
2: METHANE 0.307475 0 0.307475 0 0.131489 
3: ETHANE 2.13758 0 2.13758 0 0.914117 
4: PROPANE 7_43588 0 7.43588 0 3.17989 
5:ISOBUTANE 3.25315 0 3.25315 0 1.39118 
6: N-BUTANE 10.0949 0 10.0949 0 4.31702 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 7.22807 0 7.22807 0 3.09102 
8: N-PENTANE 9.41546 0 9.41546 0 4.02644 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETFIYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 14.8506 0 14.8506 0 6.35075 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 : BENZENE 0.616122 0 0.616122 0 0.263479 
38 : CYCLOHEXANE 1.89335 0 1.89335 0 0.809677 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 17.4365 0 17.4365 0 7.45659 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 3.31356 0 3.31356 0 1.41702 
12 : N-0CTANE 15.5393 0 15.5393 0 6.64524 
45 : ETHYL BENZENE 1.11684 0 1.11684 0 0.477607 
43 : M-XYLENE 6.35433 0 6.35433 0 2.71738 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 12.8674 0 12.8674 0 5.50264 
14 : N-DECANE 119.943 0 119.943 0 51.2926 
62 : WATER 0 0 0 0 0 

Total 233.841 0 233.841 0 100 

Flowrates 

Component Name Total Vapor Liquid 1 Liquid 2 Total 
SCF/hr SCF/hr SCF/hr SCF/hr std vol % 

46 : NITROGEN 0.001507 0 0.001507 0 0.000649 
49 : CARBON DIOXIDE 0.009806 0 0.009806 0 0.004222 
2: METHANE 0.100202 0 0.100202 0 0.043144 
3: ETHANE 1.09845 0 1.09845 0 0.472962 
4: PROPANE 3.93631 0 3.93631 0 1.69486 
5:ISOBUTANE 2.04592 0 2.04592 0 0.880911 
6: N-BUTANE 6.11907 0 6.11907 0 2.63469 
9:2,2-DIMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 5.08571 0 5.08571 0 2.18976 
8: N-PENTANE 6.55639 0 6.55639 0 2.82299 
54:2,2-DIMETHYLBUTA 0 0 0 0 0 
55:2,3-DIMETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 0 
53:3-METHYLPENTANE 0 0 0 0 0 
10 : N-HEXANE 11.7394 0 11.7394 0 5.05462 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40 :BENZENE 0.331411 0 0.331411 0 0.142696 
38 : CYCLOHEXANE 1.23881 0 1.23881 0 0.533395 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3-METHYLHEXANE 0 0 0 0 0 
11 : N-HEPTANE 15.4642 0 15.4642 0 6.65841 
39:METHYLCYCLOHEXAN 0 0 0 0 0 
41 : TOLUENE 2.13304 0 2.13304 0 0.918425 
12 : N-OCTANE 15.2935 0 15.2935 0 6.58493 
45 : ETHYL BENZENE 0.828521 0 0.828521 0 0.356737 
43: M-XYLENE 4.72974 0 4.72974 0 2.03649 
42:0-XYLENE 0 0 0 0 0 
13 : N-NONANE 13.9257 0 13.9257 0 5.996 
14 : N-DECANE 141.612 0 141.612 0 60.9741 
62 : WATER 0 0 0 0 0 

Total 232.25 0 232.25 0 100 

~ 
~ 
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Properties 

' 	 Temperature F 70 
Pressure psia 14.7 

Enthalpy Btu/hr -1434814 

Entropy BtufhrlR -1603.578 
Vapor Fraction 0 

Total 

Flowrate Ibmolihr 88.833 
Flowrate Ib/hr 10332.1878 
Mole Fraction 1 
Mass Fraction 1 
Molecular Weight 116.3102 
Enthalpy Btullbmol -16151.8127 
Enthalpy BtWib -138.8684 

Entropy Blu/lbmol/R -18.0516 
Entropy Btu/Ib/R -0.155202 
Cp Btu/Ibmol/R 
Cp Btu/Ib/R 
Cv Btu4bmol/R 
Cv Btu4b/R 
Cp/Cv 
Density Ib/fi3 
Z-Factor 
Flawrate (T-P) gal/min 
Flowrate (STP) gallmin 
Specific Gravity GPA STP 
Visaosity cP 
Tbermal Conductivity Btu/hr/ft/R 
Surface Tension dyne/cm 
Reid Vapor Pressure (ASTM-A psia 
True Vapar Pressure at 100 F psia 
Critical Temperature (Cubic El F 600.8938 
Critical Pressure (Cubic EOS) psia 434.0501 
Dew Point Temperature F 310.8082 
Bubble PointTemperature F 69.9786 
Water Dew Point Temperature could not be calculated 
Stream Vapor Pressure psia 14.7 
Latent Heat of Vaporization (N Btu/Ib 129.6966 
Latent Heat of Vaporization (P Btu/Ib 261.028 
CO2 Freeze Up No 
Heating Value (gross) BtuISCF 6328.86 
Heating Value (net) Btu/SCF 5877.35 

 WobbeNumber Btu/SCF 2970.05 
Average Hydrogen Atoms 17.94B4 
Average Carbon Atoms 8.1776 
Hydrogen to Carbon Ratio 2.1948 

Liquid 1 

88.833 

10332.1878 

1 
1 

116.3102 

-16151.8127 

-138.8684 

-18.0516 

-0.155202 

57.7007 

0.4961 
50.7677 
0.4365 
1.1366 
44.1847 

0.006809 

29.156 

28.9558 
0.71332 

0.516953 

0.065894 

21.0904 

12.26 
19.B9 

~ 
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Summary 

DESIGN II forlNindows _ 	SOLUTION REACHED 

Problem: 
Project: 
Task: 
By: 
At: 26-Apr-12 	11:52 AM 

Flas h Gas 

Flash Tank 
130 °F'F~ 

65 psia 
RVP15.16 psia 

; 32 US bbl/day at T-P 
368 US bbl/day at T-P 

Produced Water 

Page 1 
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Details for Stream 1 

Stream 1 (Strm 1) 
TlwrmotlynamlclAtlhotls K-Value: PENG-ROB En0lalpy: PENGROB DenSily: STD 

VaporViu: NBS81 VapaThC: N8361 VaporDan: STD 
L'pu191 Vse: N8S81 Liqlud 1 ThC: NBSB7 1JquiE 1 Den: STD 
Liquid 2 V c_ STEAM Uqwd 2 ThC: STEAM Liqu412 Den'_ STO 

Flowrates _ 

CampoMMName Talal Vapor Llqui0l liqui02 Tolal K-Valup 
IUnIW1Y mnqVTr Itxndihr loinD6Tl mo18% 

i6: NITROGEN 0.00249i 0.000984 0.001036 0.000474 0.00083 117.325 
49:CARBONDIOXIDE 0.001623 0.00006096 O.OW355 C.001207 0.00054 21.191 
2: METNANE 0.043602  0 .010016 0.023971 C.009616 0.01451 51.591 
3:ETHANE O.C69114 0005296 0OS917 0006848 0.023 11.0524 
4: PROPANE U.129063 0.003559 0.122515 0.00299 004295 3.58666 
S:ISOBUTANE 0.C46186 0.000599 0.045259 0.000328 0.01537 1.63351 
6:N.BUTANE 0.137988 11001404 0.135815 0.00077 0.04592 1.27621 
9:2,2-0IMETHYLPROP 0 0 0 0 0 O.B87809 
7:ISOPENTANE 0.091772 0.000392 0.091165 0.000215 003054 0.53105fi 
8:NFENTANE 0.118456 0000416 O.tT7812 0.000228 003942 0.a35489 
5e:2,2AIMETHYLBUTA 0 

1 1 
0 0 0.263313 

55:7,3Al1AETHYLBUTA 0 0 0 0 0 0.20289 
52:2~E7HYLPENTANE 0 0 0 0 0 0.168093 
53:3a.1ETHYLPENTANE 0 0 0 0 0 0.170455 
fO:N-HEXANE 0.101612 0.00023a 0.18225 0.000128 006077 0.156368 
37: METHYLCYCLOPENTA 0 0 0 0 0 0.129156 
/0:6EN2ENE OAUTST3 0000009001 0.007559 0.000004934 0.00152 0.147035 
38:CYCLOHEIANE 0023228 0.00D02285 0.023193 000001253 0.00713 0.121641 
T9:1~AETHYLNEXANE U 0 0 0 0 0.06631 
80:3dAETF1YLHEXANE 0 0 0 0 0 0.054389 
11 : N-NEPTANE 0.212962 0.000102 0.212803 0.00005612 0.07087 0.05939e 
39:METHYLCYCLOHEXAN 0 0 0 0 0 0.949502 
41:TOLUENE 0.040447 0.00001551 0.040423 0.0000U8505 0.01346 0.0473B8 
12:N-0CTANE 0.189403 000003455 0.189349 000001894 0.06303 0021529 
45:ET11YLBENIENE 0.013612 0.000002328 0.913609 0.000001276 0.00453 0.021125 
43:M-XYLENE 0.077438 0.000p11<1 0.0742 0.00C006255 0.02577 0018197 
42:0-XYLENE 0 0 0 0 0 0.009846 
13:N-NONANE 0.156139 0.00001109 0.158722 U.00000008 005218 ODOBT3B 
14:N-0ECANE 146074 O.00UO3973 1R6068 000002178 0.48611 0.003358 
I5: N-UNDECANE 0 0- 0 0 0 0.000907 
IS:N-0ODECANE 0 

1 
0 0 0 0.000324 

IT:N-TRIDECANE 0 0 0 0 0 
0 

0.000111 
I8: N•TETRADECANE 0 0 0 0 0.00004239 
19:N-PENTADECANE 0 0 0 0 0 0.0000149 
20:NMEXADECANE 0 0 0 0 0 O00000589 
21:N-NEPTADECAME 0 0 0 0 0 0.000001)54 

91 : N-0CTAOECANE 0 0 0 0 0 O.00OOOIUI3 
92:N-NONADECANE 0 0 0 0 O 5.239E-07 
93: N.EICOSANE 0 0 0 

1 
0 1.063EA7 

3200:N41ENEICOSANE 0 0 0 0 0 7.42E-08 
3201:N-0OCOSANE 0 0 0 0 0 2.693E-0e 

3202:N-TRICOSANE 0 0 0 0 0 1.022E-08 
3203:NTETRACOSANE 0 0 0 0 0 S.IOtE-09 
3204:NFENTACOSANE 0 0 0 0 0 2021E-09 

3205:N-NEXACOSANE 0 0 0 0 0 9.28E-10 
3206:N-HEPTACOSANE 0 0 0 0 3.a1tE-t0 
3207: N-0CTACOSANE 0 0 0 0 0 8.414E-11 
320B:N-NONACOSANE 0 0 0 0 0 3.763E-11 
3209: N-TRIACONTANE 0 0 0 0 0 7.213E-12 
82: WATER 297.<91 0.000639 0.008317 291482 99 1261]) 

Total 300496 0024W8 2.96932 297.503 100 

Flowrates 

ComponentName Talal 
mm, 

Vapor 
- 

Lpui01 
iomr 

Liqui02 
l- 

Tolal 
ma::. 

48:NITROGEN 0.069669 0027576 0.029021 0013212 O.W1227 
49:CARBONDIOXIOE 007I41I 0002683 0015632 0A53097 O.001254 
2:METHANE 0.6995W 0.160681 0.3B4558 0.154266 001228 
3:ETHANE 207812 0.159254 117913 0.1397<1 0036481 
4:PROPANE 5.69091 0.156923 540216 0.131828 0.099902 
S:ISOBUTANE 2.66n35 003<8 26304) 0.019078 0047123 

6:N-BUTANE 8.01986 0081587 769354 0.044727 0.140787 
9:2,2-0IMETNYLPROP 0 0 0 0 0 
7:ISOPENTANE 6.62095 0.028288 6.57715 0.015506 0.116229 
B:N~PENTANE 8.SU61 0.029978 B.a9969 0016435 0.1500Z5 
54:2,24HM£1NYLBUlA 0 U 0 

1 1 55:2,3 ~U1METNYLBUTA 0 0. 0 0 0 
52:2~.IETNYLPENTANE 0 0 0 0 O 
53:3-METHYLPENTANE 0 0 0 0 0 

10:N-NEXANE 15.136 00101e3 t570f8 0.011043 0.276242 
37:METHYLCYCLOPENTA 0 0 0 0 0 
40:OENZENE 0.591473 0000703 0.5903e5 0.000385 0.010383 
38:CYCLOHEXANE 1.95481 0001923 195183 0001054 0.030316 
T9:2-METHYLMCIIANE 0 0 0 U 0 
80:3dAETHYLHEXANE 0 0 0 0 0 
11:N-NEPTANE 21.3383 0.010257 21.3225 0005623 0.37e589 
39:ME7HYLCYCLOHEXAN 0 0 0 0 0 
41:TOLUENE 3.72653 0.001429 3.72431 0.00078A 0065418 
12:N-0CTANE 216343 0003946 21.6282 0002163 0.379785 
45: ETHYL BEN2ENE 1.4451 0000247 1?4472 0.000136 0.025368 
43:M-XYLENE 0.22081 0001211 821893 0.0006H O.tde314 
42:0-XYLENE 0 0 0 0 0 

13:N-NONANE 20.IO1B 0.901422 20.0996 OOOOT8 D.352881 
14:N-0ECANE 207.829 0.005652 207.82 0.003098 3.64838 
i5:N-UNOECANE 0 

1 

0 0 0 

i6:N-0ODECANE 0 0 0 O 0 
17:N-TIUDECANE 0 0 0 0 0 
18:N•TE1R1iDECANE 0 0 0 0 0 

19:N-PENTADECANE 0 O 0 0 0 

20:N-NEXADECANE 0 0 0 0 0 

21:N4IEPTADECANE 
1 

0 0 0 0 

91:N-0CTADECANB 0 0 0 0 0 

92:N.NONADECANE 0 0 0 0 0 
93: N-EICOSANE 0 0 0 0 0 
3200: N-HENEICOSANE 0 0 0 0 U 
3201:N-0OCOSANE 0 0 0 0 0 

3202: N-TRICOSANE 0 0 0 0 0 
3203: N-TETRACOSANE 0 0 0 

0 1 3204:NFENTACOSANE 0 0 0 0 0 

3205:N41EXACOSANE 0 0 0 0 0 
3306:N-HEPTACOSANE 0 0 0 0 0 

3207: N-0CTACOSANE 0 0 0 0 0 
3208: N-NONAG08ANE 0 U 0 0 0 
3209:N-TRIACONTANE 0 0 0 0 0 
82: WATER 5359.41 0.015121 U.14802tl 5359.24 94.083 

Tolal 5698.47 0.743827 335.864 5359.86 100 
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Flow ales 

ComPOnanlNama TaWI V.P. L'puWt Liputl2 Tmal 
03'hr ft3lhr 1131hr R311rt vdum¢% 

46:NITROGEN 0.096813 0.093957 0.002777 0000139 0099542 
49:CARBONDIOXIOE 0007124 O.00SB19 0.000952 D.000353 0.00732 
2: METHANE 1.02306 0.95598 0.064265 D.002814 1.05124 
3: ETNANE 0.665536 0.50550 0.1586J6 0.0013G 0,689671 
4: PROPANE 0669022 0.339E85 0.328462 0.000875 0,687453 
5:ISOBUTANE 0.1]8508 0.057151 0.12134 0.00009606 0.183508 
6:N-BUTANE 0.498333 0.133988 0.36412 0.000225 0512061 
9:2,2-0IMETNYLPROP 0 0 0 0 0 

7:ISOPENTANE 0.281901 O.D37425 0.244413 0.00006291 0.289667 
8:NFENTANE 0355583 0.039661 0.315856 0.00006666 0.365379 
Se:f]-0IMETHYLOUTA 0 0 0 0 0 
55:2,3-0IMETIIYLBUTA 0 0 0 

1 
0 

52:2 	ETHYLPENTANE 0 0 0 0 0 
53:3~.IETHYLPENTANE 0 0 0 0 0 
/O:NiIEXANE 0.510963 0.032313 0.48861] OOOOOJTS 0.525038 
37:METHYLCYCLOPENTA 0 ' 	0 0 0 0 
IO:BENiENE 0.021125 0.000859 0.020265 00000014~i 0.021707 
38:CYCLOHEXANE 0064365 0002181 O.C62181 0000003666 0.066138 
79:2a/ETHYLHEXANE 0 0 0 0 0 
80:3#1ETHYIIIEXANE 0 0 0 0 0 
11:NdIEPTANE 0.580314 000971 0.570527 O.O0001642 0.596J01 
39:METHYLCYCLOHEXAN 0 0 0 0 0 

41:TOLUENE 0.109851 OOOtt81 0.108374 0.000002489 0.1128B3 
f2:N-0CTANE 0.51095 0.003199 0.50781] 0000005513 OS25026 
45:ETHYLBENZENE 0.036708 0.00022I 0.036485 3.735E07 0037719 
43:M-XYLENE 0.2U8655 0.001099 0.1a7Sbe 0.00W01831 0.214103 
62:0•XYLENE 0 0 0 0 0 
13:N-NONANE 0421232 0001059 0.420172 0.000001779 0.432837 
14:N-0ECANE 3.91989 0003792 3.91609 0.000006373 402788 
15:N ~IINDECANE 0 0 0 0 0 
te:N-0ODECANE 0 0 0 0 0 
17:N•TRIDECANE 0 0 0 0 0 
18:N•TETRAOECANE 0 0 0 0 0 

19:N ~PENTADECANE 0 0 0 0 0 

20:N ~IIEJtAOECANE 0 0 0 0 0 
21:N-HEPTADECANE 0 0 0 0 0 
91:N-0CTAOECANE 0 0 0 0 0 
92:N ~NONADECANE 0 0 0 0 0 
93:N.EICOSANE 0 0 0 0 0 
3200:NilENEICOSANE 0 0 0 0 0 

3201:NJ)OCOSANE 0 0 0 0 0 
3292:N-TRICOSANE 0 0 0 0 0 

3203:N•TETRACOSANE 0 0 0 0 0 
J2W:N?EIRACOSANE 0 0 0 0 0 
3205: W/IE%ACOSANE 0 0 0 0 0 
328:N41EF7ACOSANE 0 0 0 0 0 
3207: N-0CTACOSANE 0 0 0 0 0 
3208:N`NONACOSANE 0 0 0 0 0 

]209: N•TRIACONTANE 0 0 0 0 0 
62:WATER B7.1589 0.080113 0022029 870561 89.56 

Total 97.3189 2.29538 7.96077 87.0628 100 

Flawr4tes 

ComponmrtName Tolal Vapor Lpuitlf Liqui02 Tolal 
SCFAV SCFRV SCFInr SCFIm sl0vd% 

16:NITROGEN 0.374395 0.373555 0000577 0.000264 0.36<641 
4B:CARBONDIOXIDE 0.02M75 002313a 0.000305 0.001036 0.023837 
2: METHANE 3.82959 3.80078 0.020563 0.008249 3.72982 
3: ETHANE 2.09625 2.00992 0.06001 0.00626] 2.04161 
4: PROPANE 1.52541 1.35052 0.170722 0.004166 1.C8566 
5:ISOBUTANE 0.302692 0.22]2l2 0.0]4927 0.000513 0.291606 
6:NAUTANE 0.750643 0.532708 0716707 0.001228 0.731086 
9:2.2-0IMETHYLPROP 0 0 0 0 0 

7:ISOPENTANE 0.3186:3 0-148795 0.16885 0.000390 0.309757 
B:NFENTANE 0.374056 0.157685 0215953 0000418 036331 
Sl:f,2-0IMETHYLBUTA 0 0 0 0 0 

55:2,3.DIMETHYLBUTA 0 0 0 0 0 
52:2JAETHYLPENTANE 0 0 0 0 0 

53:3#1ETHYLPENTANE 0 0 0 0 0 
1D:N-HEXANE 0468111 0.096101 OJ]92]5 0.000267 0456013 
37:ME7HYLCYCLOPENTA 0 0 0 0 0 
40:BENZENE 0.014125 0.003416 0010703 0.000006987 0.01F57 

38:CYCLONE%ANE 0.048639 000E671 0039946 000002157 0047371 

79:24ETHYLHEXANE 0 0 0 0 0 

80:3#IETHYLHEXANE 0 0 0 0 0 

11:N~IEPTANE 0.535786 U.0388i5 OA96B1 0.000131 0.521921 
39:METHYLCYCLOHEXAN 0 0 0 0 0 

41:TOLUENE 0.0744 0.005897 0.066t98 0.00001:41 0.072461 
12:N-0CTANE 0.503713 0.013111 0490553 0.00004907 0490569 
45:ETHYLBENZENE 0027462 0000884 002fi575 0.000002493 0.026746 
43:M ~1(YLENE 0.156036 O.00C33 0.151fi9S 000001226 0.151911 
42:0•XYLENE 0 0 0 0 0 
13:N-NONANE 0.450705 0004209 0446479 0.00001732 OA38963 
14:N-0ECANE 4.55485 0015075 e.53971 0.00006768 4.43618 
15: NLNDECANE 0 

1 0 
0 0 

16: N-0ODECANE 0 0 0 0 0 
17:N•TRIDECANE 0 

1 0 
0 0 

18:N•TETNADECANE 0 0 0 0 0 

19:N-0ENTADECANE 0 0 0 0 0 

20:N~IEXAUECANE 0 0 0 0 0 

21:N-NEPTADECANE 0 0 0 0 0 
91:N-0CTADECANE 0 0 0 0 0 
92:NalONADECANE 0 0 0 0 0 
93:N ~EICOSANE 0 0 0 0 0 

3200: N~IIENEICOSANE 0 0 0 0 0 
3201 : N4DOCOSANE 0 

1 0 
0 0 

3202: N•TRICOSANE 0 0 0 0 0 
32DJ:N~TETRAGOSANE 0 0 0 0 0 

3204: N ~PENTAGOSANE 0 0 0 0 0 
3205:Nd1E7fACOSANE 0 0 0 0 0 
3208:N41EPTAGO6ANE 0 0 0 0 0 

3207: N-0CTACOSANE 0 0 
0 

9 0 
3208:Nt10NACOSANE 0 0 0 0 0 

3209: N•TRIACONTANE 0 0 0 0 0 
62:WATER 86.2455 0.318514 0.002373 859246 83.9986 

Talal 102.675 9.12596 7.60122 85.94 78 100 
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Propertiea 

Temperature F 130 
Pressuro psia 64.696 
Erihalpy BIWhr -5272526 

EnYropy 81ulh11R 4351.197 

VaporFmctien 8.00269E-05 

idal 

Flovrtala IbmoVnr 300.4963 

Flowrne IhTr 5696.4657 
Mole FraNOn 
Mass FracHOn 

1 
1 

Moiacutar Welght 18.9569 
Enthalpy BIw1Uma1 -17546.0596 
EnihalPy Blwlb -925.5785 
Entropy 81WbmWR -27.7913 
ElNOpy BIwIdR -1 A66 
Cp BluAbmol/R 
Cp BIU1bIR 
Cv BIUAEmoVR 
Cv BIWNR 
cNa 
DensHy Ibtt13 
Z-Factor 
Flawrate(T-0) 113/s 
Ftawrate (T-0) gaYmin 
Flowrate(STP) h1hI5CFD 
Flowrate(STP) gaVmm 
SI>s~eGravNy GPASTP 
V¢coalry cP 
TMSmaICOrWUCOrtty BtWnrIMR 
SurfaceTenalon tlynelan 
RaIEVaporPtesaure(ASTM-/ psia 
Tue Vapor Prosaunat t00 F psia 
CrRlwlTemperalure(CublcE F 695.2822 
CMIealPmaapre(GUbIcE05) pva 3]60.7231 
DewPOlntTemparature F 294.9285 
BubblePofntTemperamle F 105.1859 
WaterDewPCtm F 296.T11 
tJquIE2FreeaingPOlrrt F 31.9383 
SneamVaporPrassura pva 759603 
I.rientHaatnfVapeclatton(h BtwW 875.t45 
UteMHeatofVaperlraHon(P BIUM 1037.296 
VaporSanlcValoclry fl/s 1031.64 
CO2 Freeze Up No 
HeatingValue(psoss) BIWSCF 6101 
HaatingValue(net) BIWSCF 56.7 
WobbeNumber BIWSCF 74.8] 
Average Hytlrogen Atoms 2.1537 
Averaga Carbnn Atoms 00780 
HyErogen to Carben Ratlo 27.3361 

Vapar U91YOl IJpW02 

0.024048 2.9693 297.503 
0.743827 335.86a1 5359.8514 

0.00008003 0.009881 0.09003 9 
0 n 0006 13 0.05896 0.940909 

30.9304 113.1115 18.0161 
1202.4185 -12222.8127 -1760010ea 

38.875 -108.0599 -976.9<05 
2.6211 -11.3991 1].957d 
0.091402 A.1007i7 -1.5518 
14.2245 60.6183 17.9901 
0.4599 0,5364 0.9986 
12.0359 53.1862 17.226 
0.3891 0.4702 0.9561 
1.1818 1.1408 1.0444 

0.324054 42.1899 615631 
0.975972 0.021414 0002992 
00006376 

0.992575 10.6553 
0.000219 

0.947685 10.7156 
0.999923 0 

0.011249 0.496634 0.508842 
0.016295 0.068368 0.37486 

11.3133 61.19) 
15.16 
62.52 
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PENG-ROB 	 EnOialpy. 	 PENG-ROB 	 Oensiy. 	 STD 
NBS81 	VaporTDC: 	N8581 	VaporOen: 	STO 

Vapor ItropientL'puiEt llqui02 Tolal 
IDmdllf mdf2 0~1 mda % 

0002354 0.00002993 0 1.50162 
0000629 0.00006afi3 0 O.aG1017 
0038208 0.0D1269 0 24.428 
0.041731 O.a08893 0 266146 
0037698 0.031262 0 24.0514 
0006535 0.013894 0 1.16923 
0.014979 O.0a3133 0 9.5564 

0 0 0 0 
0003735 0.030909 0 2.38302 
0003782 0040267 U 2.41298 

0 0 0 0 
0 0 0 0 
0 0 0 0 
a 0 0 0 

0.00176 0.063527 0 1.12308 
0 0 0 0 

0.00006934 O.02636 0 00:4238 
0.000171 0.0081 0 (1109238 

0 0 
1 1 0 0 0 0 

0.000625 0.074595 0 0.398698 
0 0 0 0 

0.00009534 O.014176 0 0.060629 
a.000172 0- 9 8.104524 
000001206 0.064778 D O.aa76s6 
Oo0005739 0.027185 0 0036613 

0 0 0 0 
0OOOOU99 0.055t15 D 0.026708 
0.000131 0.513145 0 0.083492 

0 0 D 0 

1 0 
0 0 

0 0 0 0 
a 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 
0 

0 0 
0 

tl 
0 

0 0 0 a 
0 0 u a 
0 0 0 a 
0 0 0 0 
0 0 0 0 

0 
0 0 a 

o a D a 

0 0 0 0 
0 0 0 0 
0 a 0 0 

a.003811 0000606 0 2.56969 

0.15674 f 0 100 

K-VaND 

501.715 
62.0516 
192.569 
]9.939s 
7.69346 
3.00065 
2.21555 
1.48838 
0.77099 

0.599252 
0.360909 
0263381 
0.236664 
0.210]46 
0.176706 
0.154099 
0.1fi7814 
0.13467 
0.065893 
0.06605e 
0.053668 
0.051298 
0.04291 
0.016475 
0.016107 
o013ese 
0.D07514 
0.005215 
01101627 
O.DW392 
0.000112 

0.00003037 
0 000009518 
0.000002656 
O.i09E-0] 
918E07 

1.046EU) 
<072E-08 
fi.515E-09 
<79E-09 
I46E-09 

3.Ba5E-10 
fI56E-f0 
6254E-11 
2573E-it 
].913E-12 
9.576E-13 
4.182E-13 
3.437E-14 
40.7401 

1 
	 Details for Stream 2 

Stream 2 (Flash Gas) 
Them,otlynamleMaWOaa 	 K-VaWO: 

VaporYSC: 
Flowratns 

ComPOnentNama 	 Tolxl 

46:NRROGEN 
49: CARBON OIOXIOE 
2:METNANE 
]:ETHANE 
4:PROPANE 
S:ISOBUTANE 
6: N-BUTANE 
9: 2,2-0IMETHYIPROP 
7:ISOPENTANE 
8: N-PENTANE 
54:2,3-0IMETHYLBUTA 
55:2,3-0IMEfHYLBUTA 

52:2-METHYLPENTANE 
53:3a1EfNYLPENTANE 
10 : N-HEI(ANE 
37:METHYLCYCLOPENTA 
40:BENZENE 

38:CYCLOHEIANE 
T9:2iAETHYLHEXANE 
80:3 ~AIETHYLHEXANE 
11 : N-17EPTANE 
39:METHYLCYCLOHEI(AN 
41:TOLUENE 
12:N-OCTANE 
45:ETHYLBEN2ENE 
43:M-XYLENE 
42:0-XYLENE 
13: N-NONANE 
16: N-0ECANE 
15: Ni1H0ECANE 
16: N-0ODECANE 
17: N-TRIDECANE 
18:N-TETRAOECANE 
19:N-PENTADECANE 
20:N-HEYADECANE 
21:N-HEPTADECANE 
91 : N-0CTAOECANE 
92:NiNNADECANE 
93 : N{ICOSANE 
3200:N41ENE1C0SANE 
3201:N-0OCOSANE 
3202: N-TRICOSANE 
3203: N-TETRACOSAN E 
3204:N-PENTACOSANE 
3205:N41EIfACOSANE 
3206:NJIEPTACOSANE 
3207:N-0CTACOSANE 
3208:N-NONACOSANE 
3209:N-TRUICONTANE 
62: WATER 

Total 

Flawretea 

Component Name 

46:NITROGEN 
49: CARBON DIO1IDE 
2:METHANE 

3:ETHANE 
4:PROPANE 
S:ISOBUTANE 
6:N-BUTANE 
9:2,2-0IMETHYLPROP 
7:ISOPENTANE 
B:N-PENTANE 
54:2,2-0IMETHYLBUTA 
55: 2,3-0IMETHYLBUTA 
52:2a.lETHYLPENTANE 
53:3d1ETHYLPENTANE 
10: N~IEIlANE 
37: MEMYLCYCLOPENTA 
40:8ENZENE 

38: CYCLOHEJ(ANE 
19: 2-METHYLHEJtANE 
80: 3-METHYLHEI(ANE 
11:N-HEPTANE 
39:METHYLCYCLOHEI(AN 
41:TOLUENE 

12: N-0CTANE 
45:ETHYLBENZENE 
43: I4-XYLENE 
42:0-XY1ENE 
13: N-NONANE 
14: N-0ECANE 
15: Ni1NDECANE 
16: N-0OOECANE 
17: N-TRIOECANE 
18:N-TETRADECANE 
19:N-PENTADECANE 
20:N-NEXADECANE 
21:N-HEPTADECANE 
91:N-0CTADECANE 

92:N-NONADECANE 
93; N{ICOSANE 
3200: N-HENEICOSANE 
3201 : N-0000SANE 
3202: N-TRICOSANE 
3203:N-TETRACOSANE 
3204:N7ENTACOSANE 
3205:N+IEXACOSANE 
3208:NJIEPTACOSANE 

3207:N-0CTACOSANE 
3200: N-NONACOSANE 
3209: N-TRIACONTANE 
62: WATER 

Total 

IWnWM 

0.00235C 
0000629 
0.038288 
OOd1731 
a.037698 
0.006535 
0.014979 

0 
0.003135 
0.003182 

0 
a 
0 
0 

0.00176 
0 

0.0000693a 

0.000171 
0 
0 

0.000625 
0 

O.00Oa9534 
0.000171 

0.D0001206 
000005739 

0 
O.00OOJ499 
0 000131 

tl 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.003811 

0.15674 

Tolal Vapot IntlpentLiqWtll liq0i02 TDlal 
Ipinr 16.Tr messae IdTr mass% 

006593a 0065934 0.000007 0 .tt04 
0027662 0.027662 O.OW024 0 0478:45 
O61C261 0.614261 0000175 0 106244 
1.25478 1.25178 0002299 0 21,7029 
1.66226 1.66226 001185 0 28.7507 
03]9506 0.379806 OOOG9'.] 0 6S6915 
0.870563 0.87a563 0.02155 0 15057< 

0 C 0 0 0 
a.269476 0269476 001917 0 4.66091 
027286C 02726&1 0.0249) 0 4.1195 

O 
1 

9 0 0 
o a o a a 
0 0 0 0 0 
0 0 0 0 u 

0.15169 0-15169 0.04706 0 1.62365 
0 0 0 0 0 

OOa5416 0005416 0.00177 O 0093614 
OOlu09 0.014409 0.00586 0 0.249224 

0 
1 

0 0 0 
0 0 0 0 0 

0.062616 p062616 O.O6a]5 0 1ABJ01 
0 0 0 0 a 

a.00871M D.008764 0.01123 0 0.151936 
0.019609 0.019609 0.06528 0 0.339154 
0.001281 0.001281 0.00436 0 0.02215 
0006092 0.Oa6092 002<e1 0 0.1053]n 

0 0 0 0 0 
0.00577 O.005)7 C.OE069 U 0099806 
0.010619 0018819 0.6276 0 0.322039 

0 0 0 0 0 
0 0 0 o a 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 17 0 
a o 0 0 D 
0 0 0 0 0 
0 0 0 0 0 
o n 0 0 D 
0 0 0 0 0 

1 
0 0 0 0 

0 U 0 
1 1 0 0 0 0 0 

0 a 
1 

0 0 
0 a 0 0 0 
0 

1 1 
0 0 

0 0 0 0 0 
0 0 0 a 0 
0 o a o a 

0069131 0069731 0.000094 0 1.20619 

5.78163 5.70163 1 a 100 
Total VOC 3.818992 
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Flowrates 

CemponeMName Total Vapor Llquidi Llquid2 Total 
03rTr 0nr R3M It3RU vdure% 

46:NITROGEN 0.900a16 0.900at6 0 0 1.SD1G2 
49: CARBON DIOXIDE 0.240461 0.240461 0 0 0.401017 
2: METHANE 14.64]] 14.6417 0 D 24.428 
3: E'THANE 15.9848 15.9848 0 0 I66246 
4: PROPANE 14.4219 14.4219 0 0 24.0514 
S:ISOBUTANE 2.49999 2.49999 0 0 <.16923 
8: N-BUTANE 5.73029 573029 0 ~ 0 9.556a 
9:2.20114E]NYLPROP 0 0 0 0 0 
T:ISOPENTANE 1.42893 1.42893 0 0 2.38302 
8:N-PENTANE 1.44689 ld<68 0 0 2.a1298 

54:2,2-0IMETHYLBUTA 0 0 0 0 0 
55:2,3-OIMETNYLBUTA 0 0 0 0 . 	0 
52:2~.1ETHYLPENTANE 0 

1 
0 0 0 

53:3#tETHYLPENTANE 0 0 0 0 0 

tO:N-HEXANE 0.67343 0.67343 0 0 1.12308 
3T:METHYLCYCLOPENTA 0 0 0 0 0 
40:RENZENE 0.026526 0026526 0 0 0.064238 
38: CYCLOHEXANE 0.065502 0.065502 0 0 0 109239 
19:1A1ETNYLHEXANE 0 0 0 0 0 

80:3#1ETHYLHEXANE 0 0 0 0 0 
11:NNEPTANE 0.2390]I 0.239071 0 0 0.398698 
39:METHYLCYCLONEXAN 0 0 0 0 0 
41:TOLUENE 0.036475 0.036415 0 0 0A60829 
12: N-0CTANE 0.0656T4 0.065674 0 0 0.109524 
45:ETHYLBENIENE 00G4615 0.G04815 0 0 0.007696 
43 : M-XYLENE 0.02195< 0.021954 0 0 0036613 
42:0-XYLENE 0 0 

1 
0 0 

13:Nd10NANE 0.017213 0.017213 ❑ 0 0.028706 
1{:N-DECANE 0.050G64 0.05D064 0 0 0083492 
15:Ni7N0ECNN[ 0 0 ❑ 0 0 

16: N-0OOECANE 0 0 0 0 0 
17: N-TRIUECANE 0 0 0 0 0 
18: N-TETMOECANE 0 0 0 0 0 
19: NFENTADECANE 0 0 0 0 0 
20:N41EXADECANE 0 0 0 0 0 

2t:NilEPTADECANE 0 0 0 G 0 
91:N-0CTADECANE 0 0 0 0 0 

91:N410RADECANE 0 0 0 0 0 

93:N.EICOSANE 0 0 0 0 0 
3200:NdiENEICOSANE 0 0 0 0 0 
3201:N4IOCOSANE 0 0 0 0 0 

3202:N-TRICOSANE 0 0 0 G 0 

3203: N-TETNACOSANE 0 0 0 0 0 
320t;N-PENTACOSANE 0 0 0 0 0 

3205:N-HEXACOSANE 0 0 0 0 0 

3206:N-HEPTACOSANE 0 0 0 0 0 
3207: N-0CTACOSANE 0 0 0 0 0 
3208:N-NONACOSANE 0 0 0 0 0 

3209: N-TRUICONTANE 0 0 0 0 0 
82:WATER tA809 1.4809 0 0 2a6969 

Tonl 59.9628 59.5628 0 0 100 

Flow ates 

ComponentName Total Vapor Lpuitll Liquid2 Tolal 
SCFM SC- SCF~ r SCF.r s1Cvd% 

48: NITROGEN 0.89317 0.89311 D 0 1.50162 
49:CARBONOIOXIDE 0.238526 0.238526 0 0 0401017 
2:METHANE 14.5296 1a.529B 0 0 24n28 
3:ETHANE 15836a 15.11364 0 0 26.6246 
4: PROPANE 14.3058 14.3056 0 0 24.0514 
5:ISOBUTANE 267987 2A7987 0 0 4.16923 
B:N-BUTANE 5.6841T 56641] 0 0 9556: 
9:2.2-0IYETHYLPROP 0 0 0 O 0 
T:ISOPENTANE 141743 141143 0 I1 7.38302 

e:NPENTANE 1n3525 tA35]5 0 0 2a1298 
54:2,2-0IMETHYLOUTA 0 0 0 0 0 

55:2,3-0IMETHYLOUTA ❑ 0 0 0 0 

52:2~.1ETHYLPENTANE 0 0 0 0 0 

5J: 	EfNYLPENTANE 0 0 0 0 0 

I0: N-HEXANE O801 ,fifi 0.66801 0 0 1.12308 
37:METHYLCYCLOPENTA 0 0 0 0 0 

CO:BEN2ENE 0.026313 0026313 0 0 OOa423B 
38:CYCLOHEXANE 0.064975 0064975 0 0 0.1U9238 

19:I-METHYLHEXANE 0 0 0 0 0 

80:3-METHYLHEXAHE 0 0 0 0 0 

I1:N-HEPTANE 0237147 0.237147 0 0 0-398698 
39:METHYLCYCLOHEXAN 0 0 0 0 0 

41:TOLUENE 0.036181 0.036181 0 0 1>.0G0629 

12: N-0CTANE 0.065t45 O.O6Slb5 0 0 o.109s24 
45:ETHYLBENZENE 0.0045T8 0.00<5l8 0 0 0.007696 
13:M-XYLENE 0.021TT8 0.021T7B 0 0 0.036613 
C2:0-XYLENE 0 0 0 0 0 

13:NJ10NANE 0.0170)4 0.017074 0 0 002B10fi 
14: N-0ECANE 0.049661 OAC9661 0 0 0.083a92 

H-UNOECANE 0 0 0 0 0 

N-OODECANE 0 0 0 0 0 
1T:N-TNUECANE 0 0 0 0 0 
18:N-TETRAOECANE 0 0 0 0 0 

19:NFENTAOECANE 0 0 0 0 0 

20:NffEXADHCANE 0 0 0 0 0 

21:N-HEPTAOECANE 0 0 0 0 0 

91:N-0CTADECANE 0 0 0 0 0 

92:N-NONADECAt1E 0 0 D 0 0 

93: N.EICOSANE 0 0 0 0 0 
]200:N-HENEICOSANE 0 0 0 0 0 

3201 : N-0OCOSANE U 0 0 0 0 
3202:N-TRICOSlWE 0 0 0 0 0 
3203:N-TETRACOSANE 0 ~ 0 O 0 0 

3201:N4`ENTACOSAHE 0 
1 

0 0 0 

3205:NdiEXACOSANE 0 0 0 0 0 

3206:N-HEPTACOSANE 0 0 0 0 0 

3207:N-0CTACOSANE 0 
1 

0 0 0 

3208: N-NONACOSANE 0 0 0 0 0 
3209: N-TRIACONTANE 0 0 0 0 0 
62:WATER 1.46898 1.46698 0 0 2.46969 

Total 59.4802 59.4802 0 0 100 

PFqperlies 

Tempelature F 70 
Prassuro 
Enlhalpy 

pw 
Btu ~hr 

14.] 
82.87522 

Entmpy 81WtvIR 07450308 
Vapor F2clla0 1 

Tolal Vapw 

Flowrate I6ma0Tr D.15674 0.15674 
Flowrate IbLr 5.7816 5.7816 
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! 
1 
( 

M.I. Fractlon 1 1 
MaasFrscUon 1 1 
Moleeulat Walght 36.8867 388867 
Enthalpy BlWbmd 528.143 528.143 
EntbalPy Btufib 14.3312 14.3342 
EMropy BtWbnWR 4.7533 47%3 
EMropy BIWNR 0.128863 0.12B883 
Cp BlWdnoVR 15.2957 
Cp BIWOIR 04147 
Cv BlWbmaUR 13.2192 
Cv BIwINR 03586 
CpICV 1.1562 
DensHy IWfl3 0.09642 
Z{aclor 0.989496 
Flownte(T~P) 03h 001665fi 
Flowrate (STP) MMSCFD 0.001428 
Vlecosiry cP 0.09163 
ThermalCon4ucUvlty BlulhriNR OAl2009 
CMlcalTemperature(CublcE F 198.0514 
CNtIcalPreseure(CUbICE05) psia 1207.4657 
OewPOlntTemperature F 69.9999 
BubblePOlnlTemperature F -273.6593 
WalarDewPolnt F 69.49 
SVeamVaporPressure psia 917.8971 
VaPOtBenleVelocHy Ns 897.78 
CO2 Fmeze Up No 
HealingValue(groas) BIWSCF 206a.72 
HealingValue(net) Blu/SCF 189526 
WobbeNumbet BIWSCF I817.71 
AverageHyEmgsnAtome 6.18fi1 
Avera9eCarbanAtoms 2.4231 
Hyarugan to Carbon Ratle 2.6005 
MeManeNUmber 
Mo1or Oclana Number 

<0.89 
98.52 
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Details for Stream 3 

Stream 3 (Produced Water) 
TNermadynamlc MaMoAs K-VaWe: PENG-ROB EOIhaIPY PENG-ROB Density: STD 

Lyud 1 Vsc: N8S81 Liyuk t T6C: N8981 LIquN 1 Den STD 
LlquiE 2 Visc: STEAM LpuM 2 TUC: STEAAI L'ptiq 2 Den: STO 

Flowrates 

ComponantNams TOlal Vapor Uqu1U1 Liqu102 TOlal K-Valua 
IbmoMt IbmWTr Ibmdllit IbmO06r mole% 

46:NITROGEN 0.00014 0 0.00008519 0.00005528 0.00004677 
49: CARBON OIOXIDE 0.000994 0 OOOOM184 0.00681 0.000331 
2:161ElHANE 0.005314 0 0003fi11 0001703 OOO1769 
3: ETHANE 0.027383 0 U.025312 0.0020T 0.009117 
4:PROPAHE 0.091365 0 0.086984 0.00238t 0.030421 
S:ISOBUTANE 0.039651 0 0.039549 0.000102 0.01320F 
B:N-BUTANE 0.123009 0 0.122774 0.000235 0.040951 
9:2.2-0IMETNYLPROP 0 0 0 0 0 
7:ISOPENTANE 0.088036 0 0.087978 O.CD005858 0.029312 
8:N?ENTANE 0.114616 0 0.114614 0.00005932 0.038181 
St: f,2-0IMETHYLBUTA 0 0 0 0 U 
55:2,3-0INETHYLBUTA 0 0 0 0 0 
52:2-METHYLPENTANE 0 0 0 0 U 

53:3-METHYLPENTANE 0 0 0 0 0 
10:N41EXANE 0.180851 0 0.180825 0.00002761 0.060216 
37:METHYLCYCLOPEMA 0 0 0 0 0 
40:BENZENE 0.007503 0 0007502 0.D00001087 0.002490 
38:CYCLOHEXANE 0.023051 0 0023054 000 0002605 0007677 

79:2#1ETHYLHEXANE 0 
1 

0 0 0 

80:3-MEMYLHEXANE 0 0 0 0 0 
11:N-4EPTANE 0.212337 0 0.212327 0.000009801 007G699 
39:METHY4CYCLOHEXAN 0 0 0 0 0 

41:TOLUENE O.Oe0351 0 0003035 0000001495 0013435 

12:N-0CTANE 0.109231 0 0.189228 0.0110002692 O.C63006 
45:ETHYLOENZENE 0.0136 0 00136 1.692E-01 0.004529 
43: M-XYLENE 0.01738 0 0.07738 0.0000009 0.025764 
41:0-XYLENE D 0 0 0 0 
13: 1,1410NANE 015669< 

1 
0.156593 7.057E-07 0.052172 

14:N-0ECANE 1.40061 0 1.46061 0.000002052 048632 
15:N-UNDECANE 

0 1 
0 0 0 

16: N-0ODECANE 0 D 0 0 0 
17:N-TRIOECANE 0 0 0 0 0 
18:N-TETRADECANE 0 0 0 0 0 

19:NFENTAOECANE 0 0 0 0 0 

20:N-HEXADECANE 0 0 0 0 0 

21:N-HEPTADECANE 0 9 

1 

0 0 

91:N-0CTAOECANE 0 0 0 0 0 

92:N410NA0ECANE 0 0 0 U 0 

93: N ~EICOSANE 0 0 0 0 0 
3200:N1fENE1COSANE 0 0 0 0 0 
3201 : N-DOCOSA NE 0 0 0 0 0 
3202:N-TRICOSANE 0 0 0 0 0 
320J:N-TETRACOSANE 0 0 0 0 0 

320t:N-PEfITACOSANE 0 0 0 0 0 
32G5:N-HEXACOSANE 0 0 0 0 0 

3206:N41EPTACOSANE 0 0 0 0 0 

3107:N4)CTACOSANE 0 0 
1 

0 0 

3208: N-NONACOSANE 0 0 0 0 0 
3209 : N-TRIACONTANE 0 0 0 0 0 
62:WATER 297.487 0 9.001725 297486 99.0503 

Toul 300.34 0 2.84638 297.<93 100 

Flowratas 

GOmpOnent Nams TONI Vapor Llquia 1 UquW 2 Tulal 
ft/hr ibmr omr IWN mazs 7 

46:NITROGEN 0.003935 0 0.002387 0.001519 000006915 
49: CARBON DIOXIDE 0.64375 0 0.008095 0.035655 0.000769 
1:METHANE 0CBS2t6 0 005)927 0021319 0.00149B 
3: ETHANE 0.8233<5 0 0.761094 0.0622S U.014468 
4:PROPANE 4.02865 0 392366 0.10499< 0.0101P1  
5:ISOBUTANE 2.3045f 0 2.29058 0.005957 0.040497 
6:N-BUTANE 7.14929 0 1.13564 0013653 0.125632 
9:2.2-0IMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 6.35147 0 6.341Z5 O.00a226 0.111612 
8:N-PENTANE 8.21324 0 836096 0.00.1279 0.145382 

5d:2,2-0IMETNYLBUTA 0 0 0 0 0 
SS:;YDIMETNYLBUTA 0 0 

1 
0 0 

52:211ETHYlPENTANE 0 0 D 0 0 

51:3JAETHYLPENTANE 0 0 0 0 0 

10:N41E.XANE 15.5843 
0 

15,5819 OD07379 0273857 
i):METHYLOYCLOPENTA 0 0 0 0 0 

40: BEN2ENE 0.586051 0 0.585972 0OOOC849a 0010299 
38:CYCLOHEXANE 1.940e 0 1.9:01) 0000226 0034098 
79:2-.1ETHYLHEXANE 0 0 0 0 0 

80:3d1ETHYLHEXANE 0 0 0 0 0 

i1:N-NEPTANE 21.2757 0 21.274] 0.0G0982 0373869 
JII: METNYLCYCLOHE](AN 0 0 0 0 0 
41:TOLUENE 3,717]4 0 3.)176 0000138 006533 
12:N-0CTANE 21.6147 0 21.61<4 0000300 0379827 
45:EfHYLDENZENE 1.a4362 0 tA430 000002000 0025372 
43: MJ(YLENE 	. 8.21471 0 8.21462 0.00009555 0.14435J 
42:0-XYLENE 0 0 0 0 0 

13:RJiONANE 20096 0 ]O.D959 OOOD]905 0.353138 
14:N-0ECANE 707.81 0 207.81 0.000292 3.65176 
15: N-UNDECANE 0 0 0 0 0 
16: N430DECANE 0 0 ll 0 0 
17: N-TRiOECANE 0 0 0 0 0 
16:N-TETRADECANE 0 0 0 0 0 

19:N-PENTADECANE 0 0 0 0 0 

20:N-HEXAOECANE 0 0 0 0 0 

I1:N-HEPTAOECANE 0 0 0 0 0 

91:N-0CTADECANE 0 
0 

0 0 0 
92: N-NONAOECANE 0 0 0 0 0 
93: N-EICOSANE 0 0 0 0 0 
3200:N41ENE1COSANE 0 0 0 0 0 
3201:N-OOCOSANE 0 0 0 0 0 

J202:N-TRICOSANE 0 0 0 0 0 
3203: N-TETRACOSANE 0 0 0 0 0 
3204:N-PENTACOSANE 0 0 0 

1 
0 

3205:N-MEXACOSANE 0 0 0 0 0 

3206:N-HEPTACOSANE 0 0 0 0 0 

3207:N-0CTACOSANE 0 0 0 0 0 

3208: N!lONACOSANE 0 0 0 
1 

0 
3209:N-TRIACONTANE 0 0 0 0 0 
62: WATER 535934 0 0031085 5359.31 94.1]]4 

Total Sfi90.68 0 331.113 5359.57 100 

~l  
\ 
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Flow ates 

ComPenMName Telal Vapor L'qwtli LiquM2 Tolal 
03lnr fl311v 1130v ff3lM1r vdumo% 

16:NITROGEN 0.0D024 0 0.000224 0.00001598 0.D00257 
49: CARBON OIOXIDE 0.000718. 0 O.00Oae4 C.000234 0.00  0788 
1: METHANE 0.009996 0 0.009503 0.000492 0.0106B9 
]:E~t1ANE 0.067ZT1 0 0.066623 0.000599 O.UT1883 
4:PROPANE 0.234896 0 0.234205 0.000689 0.251184 
5:150BUTANE  0 .104 122 0 0.104093  0 .00002964 0.111343 
B:NBUTANE 0.32321 0 0.323142 0.0D006793 0.345624 
9:2.2-0IMETHYLPROP 0 0 0 0 0 
1:ISOPENTANE 0.2315T4 0 0.231558 0.0000169a 0.247634 
B:N-PENTANE 0.301682 0 0.30166a 0.00001]15 0.322603 
54:2,2-OIMETHYLBUTA 0 0 0 0 0 
55:2,9-0IMETHYLBUTA 0 0 0 0 0 
52:2-MEtHYLPENTANE 0 0 0 U 0 
53:3JAETHYLPENTANE 0 0 0 0 0 
IO:NaiEXANE 0.475936 U O.a15928 0.000007983 0.508941 
37:METNYLCYCLOPENTA 0 0 0 0 0 
40:BENZENE 0019746 0 0.0197<5 3.145E-07 0.021115 
38: CYCLOHEXANE 006068 0 00606]9 7.765E-01 0.056BBB 
19:2d1ERiYLHEXANE 0 0 0 0 0 
80:344ETHYWEXANE 0 0 0 0 0 
11:N-HEPTANE 0558847 0 0.5588a4 OA00002834 0.597602 
39:METNYLCYCLOHE%AN 0 0 0 0 0 
11:TOLUENE 0.106201 .0 0.106201 4.324E-0] 0.113566 
12: N-OCTANE 0.49805 0 0.698049 T.785E-07 0.532589 
45:ETHYLBENZENE 0.035798 0 0.035196 5.<71E-08 OA38278 
43:M•XYLENE U.203663 0 0.203663 2.603E-07 0.217787 
42:0•XYLENE 0 0 0 0 0 
13:N-NONANE 0412a1fi 0 0.<II41fi 0.000000204 0441017 
14:N-0ECANE 3.8e432 0 3Be4]3 5.935E-07 4.1f092 
15: N-UNOECANE 0 0 0 0 0 
16: N-0OOECANE 0 0 0 0 0 
17: N•TRIDECANE 0 0 0 0 0 
iB:N•TETRAOECIWE 0 0 0 0 0 
19:N•PENTADECANE 0 0 0 0 0 
2B:NJfEXAOECANE 0 0 0 

1 
0 

21:Nf1EPTADECANE 0 0 0 0 0 
91 : N-0CTAOECANE 0 0 0 0 0 
92:N-NONAUECANE 0 0 0 0 0 
93: N-EICOSANE 0 0 0 0 0 
3200:NAiENEICOSANE 0 0 0 0 0 

3201 : N-0OCOSANE 0 0 0 0 0 
3202: N•TRICOSANE 0 0 0 0 0 
3203:N•TETRACOSANE 0 0 0 0 0 
3204: N ~PENTACOSANE 0 0 0 0 0 
32U5: N ~IfEXACOSANE 0 0 

0 1 
0 

3206:NdfEPTACOSANE 0 0 0 0 0 
3207:N-0CTACOSANE 0 0 

1 0 
0 

3208: N-NONACOSANE 0 0 0 0 0 
32U11: N-TRUICONTANE 0 0 0 0 0 
62: WATER 86.0256 0 006i541 66021 9t.9913 

Total 93.5149 0 769166 Bfi.0232 100 

Flowrates 

CamoonentNanx Tolal Vaper Lq0i01 liqu'd2 Tolal 
SCFInr SCFRrt SCFInr SCF/nr ,mYwz 

46:NITROGEN 00000782 0 0.0000<743 0.0000307/ 000008375 
49:CARBONDIOXIDE 0000053 0 0000150 0.000695 0.0009t4 
2:METHANE 0A04558 0 0003097 0.001461 0.064882 
3:ETHPNE 093TOal 0 0.03t20 0002801 0.039669 
4: PROPANE 0.12]316 0 0.123998 0.003318 0.136347 
5:ISOBUTANE 0.065643 0 0.065373 0.00017 0.070299 
6:N-BUTANE 0.196275 0 0.1959 00003T5 0.2f0198 
9:2,24)IMETHYLPROP 0 0 0 0 0 
7:ISOPENTANE 0163056 0 0.1629:8 0000f08 0.1]<823 
B:N-PENTANE 0.2102 0 0.210091 0000109 0225111 
N:2,2-0IMETHYLBUTA 0 0 0 0 0 
55:2,3-0IMETNYLBUTA 0 0 0 0 0 
52:2#/ETHYLPENTANE 0 0 0 0 0 
53:3.METHYLPENTANE U 0 0 0 0 
tO:N•HEXANE 0.3T6328 0 0.3762T1 0.00005745 0<03024 
3T:METHYLCYCLOPENTA 0 0 0 0 0 
40:BENZENE 0062: 10 0 0.010623 000000154 0011378 
38:CYCLOHEXANE 0039712 0 0039]O8 0.000004625 0032529 
79:2-METHYLHEXANE 0 0 0 0 0 
80:3 ~METHYLHEXANE 0 0 0 0 0 

11:N-HEPTANE 0A95731 0 0.495698 0.00002288 0.530885 
39:METHYLCYCLOHE%AN 0 0 0 0 0 
61:TOLUENE 0.0683T7 0 0.068374 0.000002534 0.073227 
11:N-0CTANE 0.49023T 0 049014 0.0000069I5 0.535U23 
45:ETHYLBEN2ENE 0.026559 0 0.026559 3.fi95E-07 0.026ad3 
43:M-XYLENE 0.151616 0 0.151614 0.000001753 0.162371 
42:0-XYLENE U 0 0 0 0 
13:N-NONANE 0.4t6n 0 0.446339 0.00000201 0.4T8066 
14:N-0ECANE a.53949 0 4.53949 0000006379 4.86151 
15:N-UNDECANE 0 0 0 0 0 
16:N-OODECANE 0 0 0 0 0 
17:N•TRIOECANE 0 0 0 

0 1 /8:N•TETRAOECANE 0 0 0 0 0 
19:N-P ENTADECANE 0 0 0 0 0 
20:N•NEXAOECANE 0 0 0 0 0 
21:N•HEPTAOECANE 0 0 0 0 0 
91:N4CTADECANE 0 0 0 0 0 
92:N-NONAUECANE 0 0 0 0 0 

93:N-EICOSANE 0 U 0 0 0 
3200: N-HENEICOSANE 0 0 0 0 0 
3201 : N-0OCOSANE 0 0 0 0 0 
3202: N•TRiCOSANE 0 0 0 0 0 
3203:N•TETRACOSANE 0 0 0 0 0 
3204:N-PENTACOSANE 0 0 0 0 0 
3205: N4IEXACOSANE 0 0 0 0 0 
32B6:N~1EP]ACOSANE 0 0 0 0 0 
J20]:N-0CTACOSANE 0 0 0 0 0 
3208: N-NONACOSANE 0 0 0 0 0 
3209:N-TRIACONTANE 0 0 0 0 0 

62: WATER 85.9261 0 00D0 G98 85.9256 92.0214 

Tatal 93.3762 0 7<4142 85.9348 100 
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ATTACHMENT 4 
REGULATORY APPLICABILITY 

Burlington Resources Oil & Gas Company LP (Burlington) is submitting this Oil and Gas Standard 
Permit (SP) Registration to authorize Borgfeld Unit A1 and Culpepper Unit A1 (the Site). The Site will 
include six (6) controlled atmospheric condensate storage tanks and associated loading, two (2) controlled 
atmospheric produced water storage tanks and associated loading, one (1) flare combustion control 
device, and piping and fugitive components. The following paragraphs address the Site's compliance 
with each of the applicable SP requirements. A copy of this SP is located in Attachment 6 of this SP 
registration. 

Non-Rule Air Quality Standard Permit for Oil and Gas Handlin2 and Production Facilities,  
effective Februarv 27. 2011. 

SP (a)(1) 

This rule states that the requirements in paragraphs (a)-(k) of this standard permit are applicable to 
projects located in the Barnett Shale (Archer, Bosque, Clay, Comanche, Cooke, Coryell, Dallas, Denton, 
Eastland, Ellis, Erath, Hill, Hood, Jack, Johnson, Montague, Palo Pinto, Parker, Shackelford, Stephens, 
Somervell, Tarrant, and Wise Counties) on or after April 1, 2011. For all other projects and dependent 
facilities, 30 TAC 116.620 is applicable. 

The Site is located in DeWitt County and is therefore not required to meet this SP. However, 
Burlington has opted to meet the Non-Rule Air Quality Standard Permit voluntarily. 

SP (a)(2) 

This t-ule states that only one Air Quality Standard Permit for Oil and Gas Handling and Production 
Facilities for an oil and gas site (OGS) may be registered for a combination of dependent facilities, and 
may not be used if operationally dependent facilities are authorized by the permit by rule in 30 TAC 
106.352 or 116.111. Existing authorized facilities which are not changing certified character or quantity 
of emissions must only meet subsections (i) and (k) of this standard permit. 

All facilities at the Site are included in this SP registration, in accordance with this rule. 

SP (a)(3) 

This rule does not relieve the owner or operator from complying with any other applicable provision of 
the Texas Health and Safety Code, Texas Water Code, rules of the Texas Commission on Environmental 
Quality (TCEQ), or any additional local, state, or federal regulations. 

Burlington will comply with the applicable provisions of these regulations. 

SP (a)(4) 

This rule states that emissions from upsets, emergencies, or malfunctions are not authorized by this 
standard permit. This standard permit does not regulate methane, ethane, or carbon dioxide. 
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This SP registration does not include emissions from upset, emergency, or malfunction events. If 
any such emission events occur, Burlington Resources will manage them in accordance with 30 
TAC Chapter 101. 

SP (b)(1)-(8) 

These rules state the definitions and scope of a Facility, Receptors, and OGS. The rules also state that the 
deEnitions of 30 TAC §122.10 relating to the Federal Operating Permits program apply. A project is 
defined as any new facility or group of operationally dependent facilities at an OGS or physical or 
operational changes to existing authorized facilities which inerease the potential to emit over previously 
certified limits and must meet all requirements of this standard permit prior to construction or 
implementation of changes, including an impacts analysis as specified in paragraph (k) of this SP. 

This permit application was completed according to the definitions and scope laid out in these rules. 

SP (c)(1) 

This rule states that existing OGS which are authorized by previous versions of this Standard Permit 
require registration unless the Project can meet exceptions listed in this requirement. 

This Site was not authorized under a previous SP; therefore, this rule does not apply. 

SP (c)(2)(A) 

This rule states that new, changed, or replacement facilities shall not exceed the thresholds for major 
source or major modification as defined in 30 TAC § 116.12 (Nonattaimnent and Prevention of Significant 
Deterioration Review Definitions), and in Federal Clean Air Act, § 112(g) or § 1126); 

The Site is located in DeWitt County which is an attainment county. The Site is a new project and 
emission totals for the Site do not exceed the thresholds for a major source. Therefore the 
requirements of this rule have been met. 

SP (c)(2)(B) 

This rttle states that all facilities shall coinply with all applicable 40 Code of Federal Regulations (CFR), 
Parts 60, 61, and 63 requirements for New Source Performance Standards (NSPS), National Emission 
Standards for Hazardous Air Pollutants (NESHAP), and Maximum Achievable Control Technology 
(MACT). 

NSPS Kb — Standards of Performance for Volatile Organic Liquid Storage Vessels (Including 
Petroleum Liquid Storage Vessels) for Which Construction, Reconstruction, or Modif'ication 
Commenced after July 23, 1984 does not apply to the Site's storage tanks due to their capacities 
and since the condensate is only stored prior to custody transfer. 

NSPS KKK — Standards of Performance for Equipment Leaks of VOC From Onshore Natural Gas 
Processing Plants do not apply since the Site is not a natural gas processing plant. 

NSPS LLL — Standards of Performance for Onshore Natural Gas Processing: S02  Emissions does 
not apply since the Site does not have a sweetening unit or sweetening unit followed by a sulfur 
recovery unit. 
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The Site is not subject to any Hazardous Air Pollutant (HAP) control requirements listed in 
40 CFR Part 61. The Site is not subject to any maximum achievable control requirements listed in 
40 CFR Part 63. 

SP (c)(2)(D) 

This rule states that all facilities shall comply with all applicable requirements of 30 TAC Chapters 111 
(Control of Air Pollution from Visible Emissions and Particulate Matter), 112 (Control of Air Pollution 
from Sulfur Compounds), 113 (Standards of Performance for Hazardous Air Pollutants and for 
Designated Facilities and Pollutants), 115 (Control of Air Pollution from Volatile Organic Compounds), 
and 117 (Control of Air Pollution from Nitrogen Compounds). 

Explanations of compliance are provided for all applicable rules. 

30 TAC Chapter 111 - Control of Air Pollution from Visible Emissions and Particulate Matter 
Flare control devices found at the site will meet the visible emission requirements listed in 30 TAC 
111.111(a)(4). This includes stipulations on visible emissions allowed during periods of time during 
normal operations. 

30 TAC Chapter 112 - Control of Air Pollution from Sulfur Compounds regulates controls needed 
on emissions related to sulfur compounds. The liquids and gases handled on site do not emit over 
the prescribed rates. 

30 TAC Chapter 113 - Standards of Performance for Hazardous Air Pollutants and for Designated 
Facilities and Pollutants addresses the control of hazardous air pollutant (HAP) emissions from 
designated facilities defined within this chapter including municipal solid waste landfills 
(MSWLFs), medical waste incinerators, and certain other processes/emissions regulated under 40 
CFR Parts 61 and 63. The Site will not generate radionuclide emissions and will not include a 
MSWLF or medical waste incinerator. Consequently, Subchapters B and D are not applicable. 
The applicability of Subchapter C of this rule, which implements 40 CFR Part 63 by regulating 
HAP emissions released from source categories, is discussed above under section (c)(2)(B) of the 
Non-Rule SP. 

30 TAC Chapter 115 - Control of Air Pollution from Volatile Organic Compounds regulates VOC 
emissions according to source type and Site location (county). The Site is located in DeWitt County 
which is considered a covered attainment county. However, the equipment at the Site is exempt 
from this rule because it does not meet the requirements set forth for applicability for covered 
attainment counties. 

30 TAC Chapter 117 - Control of Air Pollution from Nitrogen Compounds includes regulations for 
major sources of NO x  in ozone nonattainment areas. The Site is located in DeWitt County, which is 
not listed in the counties of interest as mentioned in this rule text. NOx emitting sources at the Site 
are exempt from this rule and it's requirements. 

SP (c)(3) 

This rule states that in order to be eligible for this Standard Pennit, an applicant: 
(A) shall meet all applicable requirements as set fotih in this standard pet -mit; 
(B) shall not misrepresent all relevant facts in obtaining the permit; and 
(C) shall not be indebted to the state for failure to make payment of penalties or taxes imposed by the 
commission's jurisdiction. 

, 
~ 

Burlington Resources Oil & Gas Company LP 
	

Oil and Gas Standard Permit Registration 
Borgfeld Unit A1 and Culpepper Unit A1 

	
August 2012 

4-3 

EFSCOP00002254 



Burlington will comply with the requirements listed in this rule. 

SP (c)(4)(A-D) 

All facilities related to the operation of any OGS, under any version of this standard permit (or co-located 
at a site with an OGS standard permit), previously authorized by permit by rule under 30 TAC Chapter 
106 must be incorporated into this standard permit (previous authorizations will be voided), meet all 
emission limits established by this standard permit and review in accordance with paragraph (b)(8), and 
meet the requirements of paragraphs (e), (i), and (j) of this standard permit. The requirements in 
paragraph (h) (BACT) of this standard permit must be met if facilities are changed to increase the 
potential to emit. 

The Site was not previously authorized under any Standard Permits and will meet the 
requirements of this rule. 

SP (d) 

This rule lists the specific facilities that have been evaluated for standard permit registration, as well as 
facilities that are not authorized under standard permit. 

The Site does not include any of the facilities listed in the exclusions list of this rule. Additionally, 
all the facilities located at the Site are listed in the approved facilities list of this rule. Therefore, the 
requirements of this rule will be met. 

SP (e)(1) 

All facilities which have the potential to einit air contaminants must be maintained in good working order 
and operated properly during facility operations. Each operator shall establish and maintain a program to 
replace, repair, and/or maintain facilities to keep them in good working order. The minimum requirements 
of this program shall include: 

(A) Compliance with manufacturer's specifications and recommended programs; 
(B) cleaning and routine inspection of all equipment; and 
(C) replacement and repair of equipment on schedules which prevent equipment failures and 
maintain performance. 

Burlington will comply with the requirements of this rule. 

SP (e)(2) 

This rule states that any facility shall be operated at least 50 feet from any property line or receptor 
(whichever is closer to the facility). This distance limitation does not apply to the following: 

(A) any fugitive components that are used for isolation and/or safety purposes may be located at 
1/2 of the width of any applicable easement; 
(B) any facility at a location for which the distance requirements were satisfied at the time this 
section is claimed, registered, or certified (provided that the authorization was maintained) 
regardless of whether a receptor is subsequently built or put to use 50 feet fi•om any OGS facility; 
or 
(C) existing facilities which are located less than 50 feet from a propei -ty line or receptor when 
constructed and previously authorized. If modified or replaced the operator shall consider, to the 
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extent that good engineering practice will permit, moving these facilities to meet the 50-foot 
requirement. Replacement facilities must meet all other requirements of this section. 

The Site will satisfy the 50-foot requirement. 

SP (e)(3) 

This rule states that engines and turbines shall meet the emission and performance standards listed in 
Table 6 and the following requirements: 

(A) liquid fueled engines used for back-up power generation and periodic power needs at the 
OGS are authorized if the fuel has no more than 0.05% sulfur and the engine is operated less than 
876 hours per rolling 12-month period; 
(B) engines and turbines used for electric generation more than 876 hours per rolling 12-month 
period are authorized if no reliable electric service is readily available and 30 TAC § 106.352(m) 
Table 6 is met. In all other circumstances, electric generators inust meet the technical 
requirements of the Air Quality Standard Permit for Electric Generating Unit (EGU) and the 
emissions shall be included in the registration under this section; 
(C) all applicable requirements of Chapter 117 of this title (relating to Control of Air Pollution 
from Nitrogen Compounds); 
(D) all applicable requirements of 40 CFR Parts 60 and 63; and 
(E) compression ignition engines that are rated less than 225 kilowatts (300 hp) and emit less than 
or equal to the emission tier for an equivalent-sized model year 2008 non-road compression 
ignition engine located at 40 CFR §89.112, Table I are authorized. 

This Site does not include any engines or turbines; therefore, this rule does not apply. 

SP (e)(4) 

This rule states that open-topped tanks or ponds containing VOCs or H,S are allowed up to a potential to 
emit equal to 1.0 tpy of VOC and 0.1 tpy of H,S. 

This Site does not involve open-topped tanks or ponds containing VOCs or H ZS. Therefore, this 
rule does not apply. 

SP (e)(5) 

All process equipment and storage facilities individually must meet the requirements of BACT listed in 
Table 10 in paragraph (m). Any cornbination of process equipment and storage facilities with an 
uncontrolled PTE of equal to or greater than 25 tpy of VOC must also meet the requirements of Table 10, 
row titled "Combined Control Rcquircments". All of the following streams and facilities must be included 
for this site-wide assessment: 

(A) For any gaseous vent stream with a concentration of 1% VOC must be considered for 
capture and control requirements; 
(B) For any liquid stream with a potential to emit of equal to or greater than 1 tpy VOC for 
each vessel or storage facility. 

The equipment at the Site will meet the requirements of this rule. 

SP (e)(6) 
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~ 	 This rule includes requirements for fugitive components based upon the total site fugitive emissions. If 
i 	the site is subject to LDAR control program, the requirements outlined in Table 9 must be followed. 

The emissions represented in this application are done so in accordance with this rule. This Site is 
not required to utilize the LDAR control program. 

SP (e)(7) 

This rule states requirements for tanks and vessels that use a paint color to minimize the effects of solar 
heating. Solar absorptance should be 0.43 or less, as referenced in AP-42 Table 7.1 — 6 and paint shall be 
applied in sufficient quantity as to be considered solar resistant. Paint coatings shall be maintained in 
good condition and will not compromise tank integrity. Minimal amounts of rust may be present not to 
exceed 10% of the external surface area of the roof or walls of the tank and in no way may compromise 
tank integrity. 

The Site includes a number of liquid storage tanks which will comply with the requirements of this 
rule. 

SP (e)(8) 

This rule states that all cmission estimation mcthods including computer programs must be used with 
monitoring data generated in accordance with Table 8 in section (m). All emission estimation methods 
must also be used in a way that are consistent with protocols established by the commission or 
promulgated in federal regulations (NSPS, NESHAPS). Where control is relied upon to meet paragraph 
(k) (emission limits based on impact evaluation), control monitoring is required. 

The Site will comply with all applicable monitoring and record demonstration requirements, and 
all emission estimation methods will comply with the requirements of this rule. 

SP (e)(9) 

This rule states that process reboilers, heaters, and furnaces that are also used for control of waste gas 
streams: 

(A) may claim 50% to 99% destruction efficiency for VOCs and H ~S depending on the design 
and level of monitoring applied. The 90% destruction may be claimed where the waste gas is 
delivered to the flame zone or combustion fire box with basic monitoring as specified in 30 TAC 
§ 106.3520). Any value greater than 90% and up to 99% destruction efficiency may be claimed 
where enhanced monitoring and/or testing are applied as specified in 30 TAC § 106.3520); 
(B) if the waste gas is premixed with the primary fuel gas and used as the primaty fuel in the 
device through the primary fuel burners, 99% destruction may be claimed with basic monitoring 
as specified in 30 TAC § 106.3520); 
(C) in systems where the combustion device is designed to cycle on and off, records of run time 
and enhanced monitoring are required to claim any run time beyond 50%. 

There are no heaters at the Site; therefore, this rule does not apply. 

SP (e)(10) 

This rule states that Vapor Recovery Systems (VRSs) may claim up to 100% control. The VRUs must 
meet the appropriate design, monitoring, and recordkeeping in subsection (m) Table 7 and Table 8. 
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The Site does not involve the use of a VRU; therefore, this rule does not apply. 

SP (e)(11) 

This rule includes design parameters that are required of flare combustion control devices in order to be 
able to claim a 98% destruction efficiency of 98% for VOCs and H2S and 99% for VOCs containing no 
inore than three carbon atoms that contain no elements other than carbon and hydrogen. 

The Site has a flare combustion control device and is claiming a destruction efficiency of 98%. The 
Site will meet the design parameters required for this destruction efficiency. 

SP (e)(12) 

This rule establishes the design destruction efficiency that thermal oxidation and vapor combustion 
control devices may claim, depending on the design and level of monitoring applied, variability of waste 
gas streams to control, and stack testing. 

The Site does not involve the use of thermal oxidizers; therefore, this rule does not apply. 

SP (f)(1) 

This rule states that for all previous claims of this standard permit (or previous version of this standard 
permit) existing authorized facilities, or group of facilities, are not required to meet the requirements of 
this standard permit, with the exception of planned MSS, until a renewal under the standard permit is 
submitted after December 31, 2015. 

The Site is not an existing authorized facility under a previous version of the SP; therefore, this rule 
does not apply. 

SP (f)(2) 

This rule states that if no other changes, except for authorizing planned MSS, occur at an existing site 
under this standard petmit, or any previous version of this standard permit, paragraph (b)(7) applics. 
(A) Records demonstrating compliance Paragraph (i) must be kept; 
(B) If the OGS must certify emissions to establish nonapplicability of prevention of significant 
deterioration (PSD), nonattainment new source review (NNSR), or the federal operating peimits program, 
this certification may be filed using form APD-CERT. No fee is required for this certification; 
(C) Planned MSS shall be incorporated at the next revision or update to a registration under this standard 
permit after January 5, 2012, and no later than any renewal submitted after December 31, 2015. 

The Site is not an existing autliorized facility under this SP or a previous version of the SP; 
therefore, this rule does not apply. 

SP (f)(3) 

This t-ule states that facilities, groups of facilities or planned MSS from facilities registered under this 
standard permit cannot be authorized by a permit under 30 TAC 116.111, General Application. 

This registration includes planned MSS emissions authorized under the Non-Rule Oil & Gas 
Standard Permit. 
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SP (f)(4) 

This rule states that prior to construction or implementation of changes for any project which meets this 
standard permit, a notification shall be submitted through the ePermits system (or hard copy). This 
notification shall include the following: 
(A) Identifying information (Core Data) and a general description of the project. 
(B) A fee of $25 for small businesses as defined in 30 TAC § 106.50 (Registration Fees for Permits by 
Rule), or $50 for all others. 

An initial notification meeting these requirements was submitted to the TCEQ via the ePermits 
system on August S, 2012. 

SP (f)(5) 

This rule states that for any registration which meets the emission limitations of this standard permit must 
meet the following: 
(A) Within 90 days after start of operation or implemented changes (whichever occurs first), the facilities 
must be registered with a PI-1 S Standard Permit Application. 
(B) Include a detailed summary of maximum emissions estimates based on representative gas and liquid 
analysis, equipment design specifications and operations, material type and throughput, other parameters 
for determining emissions, and documentation demonstrating compliance with applicable requirements. 
(C) Pay registration fee of $475 for small businesses, or $850 for all others. 
(D) Construction may begin any time after receipt of written notification to the executive director. 
Operations may continue after receipt of registration if there are no objections or 45 days after receipt by 
the exccutive director of the registration, whichever occurs ftrst. 

This SP registration is being submitted in accordance with these requirements. 

SP (f)(6) 

This t-ule states that if an OGS emissions increase, either through a change in production or addition of 
facilities, the site inay change authorization (Level 1 or Level 2 PBR in 30 TAC § 106.352 or Standard 
Permit) within 90 days from the initial notification of construction of an oil and gas facility or within 90 
days of the change of production or installation of additional equipment, by submitting an initial 
registration or revision to the PBR or Standard Permit. 

At the time of this registration, Burlington maintains that the Site should be permitted under the 
SP level, as reflected in the initial notification. 

SP (f)(7) 

This rule states that all registrations, registration revisions, and renewals shall be submitted to the 
commission through a PI-1S Standard Permit Registration Form. Fee requirements do not apply when 
there are changes in representations with no increase in emissions within 6-months after a standard permit 
registration has been issued. 

A PI-1S Standard Permit Registration Form is part of this initial SP registration; therefore, the 
requirements of this rule will be met. 

SP (g) 

Burlington Resources Oil & Gas Company LP 	 Oil and Gas Standard Permit Registration 
Borgfeld Unit Al and Culpepper Unit Al 	 August 2012 

4-8 

EFSCOP00002259 



This rule states that any claim under this standard permit must comply with all applicable requirements of 
30 TAC § 116.610; § 116.611, Registration to Use a Standard Permit; § 116.614, Standard Peimit Fees; and 
§ 116.615, General Conditions. This standard permit supersedes: the notification requirements of 30 TAC 
§ 116.615, General Conditions; and the emission limitations of 30 TAC § 116.610(a)(1), Applicability. 

This SP registration complies with all applicable requirements as listed in this rule and discussed 
later in this section; therefore, the requirements of this rule will be met. 

SP (h) 

Total maximum estimated registered or certified emissions shall meet the most stringent of the following: 
(1) The applicable limits for a major stationaty source or major modification for PSD and NNSR as 
specified in 30 TAC § 116.12. 
(2) Paragraph (k) of this standard permit. 
(3) The limits set forth by Paragraph (h)(3). 

The Site complies with this rule. Refer to Attachment 5 for the Impacts Evaluation. 

SP (i)(1) 

This rule states that prior to January 5, 2012, representations and registration of planned MSS is 
voluntary, but if represented must meet the applicable limits of the standard permit. After January 5, 
2012, all emissions from planned MSS activities and facilities must be considered for compliance with 
applicable limits of the standard permit unless otherwise stated in (b)(7). This section may not be used at 
a site or for facilities authorized under § 116.111 of this title if planned MSS has already been authorized 
under that permit. 

The Site has not been previously authorized under §116.111. Burlington has voluntarily included 
MSS activities in this SP registration submittal as opposed to the delayed compliance date. 
Therefore, the requirements of this rule will be met. 

SP (i)(2) 

This rule states that releases of air contaminants during, or as result of, planned MSS must be quantified 
and meet the emission limits in this standard permit, as applicable. This analysis must include: 
(A) alternate operational scenarios or redirection of vent streams; 
(B) pigging, purging, and blowdowns; 
(C) temporary facilities if used for degassing or purging of tanks, vessels, or other facilities; 
(D) degassing or purging of tanks, vessels, or other facilities; and 
(E) management of sludge from pits, ponds, sumps, and water conveyances. 

This submittal includes emissions representations for alternate operational scenarios during 
maintenance events. The first scenario occurs when the well is shut in and not producing so that 
the flare on site may be taken down for maintenance. Emissions related to the standing losses of the 
liquids already in the storage tanks at the time of shut in are represented in this application as an 
MSS event. Working losses and flash emissions will not occur as the liquid levels would not be 
changing. 

The second scenario occurs when engines located at sites downstream from this one go down for 
maintenance. This Site would in turn send all low pressure gas from the separator to flare. The 
proposed site emissions include this maintenance event and the resulting combustion emissions. 

l 
~_. 
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All other MSS activities listed in this rule do not apply to the Site. 

SP (i)(3) 

This rule states that other planned MSS activities authorized by this standard permit are limited to the 
following. These planned MSS activities require only recordkeeping of the activity. 
(A) Routine engine component maintenance including filter changes, oxygen sensor replacements, 
compression checks, overhauls, lubricant changes, spark plug changes, and emission control system 
maintenance. 
(B) Boiler refractory replacements and cleanings. 
(C) Hcater and heat exchanger cleanings. 
(D) Turbine hot standard permit swaps. 
(E) Pressure relief valve testing, calibration of analytical equipment; instrumentation/analyzer 
maintenance; replaceinent of analyzer filters and screens. 

Burlington will maintain records for the planned MSS activities listed in this SP registration; 
therefore, the requirements of this rule are met. 

SP (i)(4) 

This rule states that engine and compressor startups associated with preventative system shutdown 
activities have the option to be authorized as part of typical operations if: 
(A) prior to operation, alternative operating scenarios to divert gas or liquid streams are registered and 
certified with all supporting documentation; 
(B) engine/compressor shutdowns shall result in no greater than 4 lb/hr of natural gas emissions; and 
(C) emissions which result from the subsequent compressor startup activities are controlled to a minimum 
of 98% efficiency for VOC and H2S. 

There are no engine startups at the Site; therefore, this rule does not apply. 

SP (j) 

This rule states requirements for sampling, monitoring, and records. The following records shall be 
maintained at the facility site (or an office within Texas having day-to-day operational control of the plant 
site) in written or electronic form and be readily available to the agency or local air pollution control 
program with jurisdiction upon request. 
(1) Sampling and demonstrations of compliance shall include the requirements listed in Paragraph (m) 
Table 7. 
(2) Monitoring and records for demonstrations of compliance shall include the requirements listed in 
Paragraph (m) Table 8. 

Burlington will perform the sampling and monitoring activities and maintain the appropriate 
records as required in Paragraph (m) Tables 7 and 8; therefore, the requirements of this rule will 
be met. 

SP (k)(I) -(2) 

This rule states all impacts evaluations must be completed on a contaminant-by-contaminant basis for any 
net emissions increases resulting from a project and must meet the following as appropriate: 
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(A) Compliance with state or federal ambient air standards for nitrogen dioxide (NO ,,), sulfur dioxide 
~ 	 (SO,), and HZS shall be demonstrated using the shortest distance from any emission point, vent, or 

fugitive component to the nearest property-line within 1 mile of a project. 
(B) Compliance with hourly and annual ESLs for benzene shall be demonstrated using the shortest 
distance from any emission point, vent, or fugitive component to the nearest receptor within 1 mile of a 
project. 

Impacts analyses were conducted in accordance with this rule. Please refer to attachment 5 for the 
impacts evaluation. 

SP (k)(3) 

This rule states that impacts evaluations are not required under the following cases: 
(A) If there is no receptor within 1 mile of a registration, no further ESL review is required. 
(B) If there is no property line within 1 mile of a registration, no further ambient air quality standard 
review is required. 
(C) If the project total emissions are less than 0.0391b/hr benzene, 0.025 Ib/hr H ~S, 2 lb/hr SO?, or 41b/hr 
NO~ , no additional analysis or demonstration of the specified air contaminant is required. 

The Site is within 1/2 mile of the nearest receptor. Hourly total emissions for Benzene, SO Z, NO" 
and H2S exceed the limits in subsection (C). Therefore, impact evaluations are required for each of 
these contaminants and are included in Attachment 5. 

SP (k)(4) 

This rule states that emission evaluations shall meet the following: 
(A) For all evaluations of NOx  to NO,, a conversion factor of 0.20 for 4-stroke rich and lean-burn engines 
and 0.50 for 2-stroke lean-butn engines may be used. 
(B) The maximum predicted concentration or rate at the property boundary or receptor, whichever is 
appropriate, tnust not exceed a state or federal ambient air standard or ESL. 

There are no engines on the Site. As shown in Attachment 5, the maximum predicted 
concentrations at the property boundary or receptor were below the state or federal ambient air 
standard. 

SP (k)(5)(A) 

This rule states that the following shall be met for ESL reviews: 
(i) If a project's air contaminant maximum predicted concentrations are equal to or less than 10% of the 
appropriate ESL, no further review is required. 
(ii) If a project's air contaminant maximum predicted concentrations combined with project inereases for 
that contaminant over a 60-month period after the effective date of this revised section are equal to or less 
than 25% of the appropriate ESL, no further review is required. 
(iii) In all other cases, all facility emissions at an OGS, regardless of authorization type, located within 1 
mile of a project requiring registration under this section shall be evaluated. 

Burlington has evaluated all Site emissions for impacts analysis purposes. Refer to Attachment 5 
for modeling results. 

SP (k)(5)(B) 
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~ This rule states that the following shall be met for state and federal ambient air quality standard reviews: 
( 	 (i) If a project's air contaminant maximum predicted concentrations are equal to or less than the 

significant impact level (also known as de minimis impact in Chapter 101 of this title (relating to General 
Air Quality Rules)), no further review is required; 
(ii) In all other cases, all facility emissions at an OGS, regardless of authorization type, located within 1 
mile of a project requiring registration under this section shall be evaluated. 

Please refer to Attachment 5. 

SP (k)(6) 

This rule states that evaluation must comply with one of the methods listed with no changes or 
exceptlons. 
(A) Emission impact Tables 2- 5F in Paragraph (m) may be used in accordance with the limits and 
descriptions in Paragraph (m) Table 1. 
(B) A screening model may be used to demonstrate acceptable emissions from an OGS under this section 
if all of the parameters in the screening modeling protocol provided by the conunission are met. 
(C) A refined dispersion model may be used to demonstrate acceptable emissions from an OGS if all of 
the parameters in the refined dispersion modeling protocol provided by the commission are met. 

Screen modeling was used to satisfy the requirements of this rule for the NOx and S02 emissions 
impacts analysis. The TCEQ provided impact Tables were utilized for Benzene and H 2S. These 
results are provided in Attachment 5. 

SP (1) 

This paragraph states that 30 TAC § 116.620 is applicable for existing unchanged facilities and new or 
changing facilities as specified in paragraph (a)(1) of this standard permit. 

Burlington has voluntarily elected to comply with paragraphs (a) through (k) of this Non-Rule SP. 
Therefore, paragraph (1) of this rule is not applicable. 

30 TAC 4116.610. Auulicability, effective February 1, 2006 

30 TAC §116.610(a)(1) 

This paragraph of the TCEQ standard permit applicability rules requires that any project with a net 
increase in any air contaminant other than carbon dioxide, water, nitrogen, methane, ethane, hydrogen, 
oxygen, or those for which a National Ambient Air Quality Standard (NAAQS) has been established must 
meet the emission limitations of 30 TAC § 106.261(2) or (3) or § 106.262(2), unless otherwise specified by 
a particular standard permit. 

The Site is electing to comply with the requirements of the Non-Rule Air Quality Standard Permit 
for Oil and Gas Handling and Production Facilities effective February 27, 2011, which supersedes 
the emission limitations of this rule. Therefore, this rule does not apply. 

30 TAC §116.610(a)(2) 
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This rule states that a project authorized by standard permit must meet the conditions of the standard 
permit in effect at the time construction or operation is commenced. 

The Site will meet the requirements of the Non-Rule Air Quality SP for Oil and Gas Handling and 
Production Applicability effective February 27, 2011. Should another SP come into effect prior to 
TCEQ concurrence with this SP authorization, Burlington will comply with the requirements of 
that version of the SP. 

30 TAC §116.610(a)(3) 

This rule requires that the project comply with applicable provisions of the Federal Clean Air Act 
(FCAA), § 111 (concerning New Source Performance Standards (NSPS), as listed under 40 Code of 
Federal Regulations (CFR) Part 60. 

The applicability of this rule is discussed above under section (c)(2)(B) of the Non-Rule SP. 

30 TAC §116.610(a)(4) 

This rule requires that the proposed project comply with the applicable provisions of the FCAA, § 112 
concerning Hazardous Air Pollutants (HAPs), as listed under 40 CFR Part 61. 

The applicability of this rule is discussed above under section (c)(2)(B) of the Non-Rule SP. 

30 TAC §116.610(a)(5) 

This rule states that the project must comply with applicable maximum achievable control technology 
(MACT) standards listed under 40 CFR Part 63 or 30 TAC Chapter 113, Subchapter C relating to 
National Emissions Standards for Hazardous Air Pollutants. 

The applicability of this rule is discussed above under section (c)(2)(B) of the Non-Rule SP. 

30 TAC §116.610(a)(6) 

This rule applies to facilities that are subject to the Mass Emissions Cap and Trade requirements listed in 
30 TAC Chapter 101, Subchapter H, Division 3. 

These requirements do not apply to the Site, which is located in DeWitt County, Texas. 

30 TAC §116.610(b) 

This rule states that any projcct, except those authorized under 30 TAC § 116.617 of this title (relating to 
Standard Permits for Pollution Control Permits), which constitute a new major source or major 
inodification under the new source review requirements of the FCAA, Part C or Part D is subject to the 
requirements of 30 TAC § 116.110 rather than 30 TAC Chapter 116 Subchapter F. 

The Site is not a major source of air pollutants, with respect to Prevention of Significant 
Deterioration (PSD) permitting regulations. The Site is located in DeWitt County, which is an 
attainment county; therefore, the Site is not required to be evaluated for nonattainment permitting 
requirements. 

30 TAC §116.610(c) 
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This rule prohibits circumvention of the requirements of 30 TAC § 116.110 by artificial limitations. 

Burlington is not taking any artificial limitations on the Site's emissions. Therefore, the condition 
of this rule has been met. 

30 TAC §116.610(d) 

This rule states that any project involving a proposed affected facility (as defined in §116.15(1) of this 
title (relating to Section 112(g) Definitions)) shall comply with all applicable requirements under 
Subchapter C of this chapter (relating to Hazardous Air Pollutants: Regulations Governing Constructed 
and Reconstructed Major Sources (FCAA, § 112(g), 40 CFR Part 63)). 

The Site is not subject to FCAA §112(g), 40 CFR Part 63 requirements, referenced in 30 TAC 
Chapter 116 Subchapter C. 

30 TAC 4116.611. Registration to Use a Standard Permit, effective December 11, 2002 

This rule states that, if required, registration to use a standard permit shall be sent by certified mail, return 
receipt requested, or hand delivered to the executive director, the appropriate commission regional office, 
and any local air pollution program with jurisdiction, before a standard permit can be issued. The 
registration, at a minimum, must include the basis of the air emission estimates, quantification of all 
emission increases and decreases associated with the project, sufficient information to demonstrate the 
project's compliance with §116.610(b), information describing efforts to minimize emissions increases 
that will result from the project, a description of the project and related processes, and a description of any 
equipment installed. A certified registration must be submitted to avoid applicability of Chapter 122 and 
be maintained in accordance with § 116.115. 

A certified registration for this Site is being submitted to the appropriate state and local entities 
using the required forms and including all appropriate demonstrations of compliance with the 
requirements of this rule. 

30 TAC 4116.614. Standard Permit Fees, effective October 20, 2002 

This rule states that any person who registers to use a standard permit or an amended standard permit, or 
to renew a registration to use a standard permit shall remit at the time of registration, a flat fee of $900 for 
eaeh standard permit being registered. All standard permit fees will be remitted in the form of a check, 
certified check, electronic funds transfer, or money order made payable to the TCEQ and delivered with 
the permit registration. 

A fee of $850.00 for this SP is being remitted to the TCEQ with the SP registration. A fee of $50.00 
was submitted with the initial notification on August 8, 2012. 

30 TAC 116.615. General Conditions effective March 15 2007 

30 TAC §116.615(1) 
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This condition states that emissions from the facility must comply with all applicable rules and 
regulations adopted under Texas Health and Safety Code, Chapter 382, and with the intent of the Texas 
Clean Air Act (TCAA), including protection of health and property of the public. 

The Site emissions will comply with all TCEQ rules and regulations as well as with the intent of the 
TCAA, including protection of the health and property of the people near the Site. 

30 TAC §116.615(2) 

This condition states that all representations with regard to construction plans, operating procedures, and 
maximum emission rates in any registration package become conditions upon which the facility, or 
changes thereto, must be constructed and operated. 

The Site will be operated as represented in this SP. If any representation changes occur, 
Burlington will verify that the emission sources remain eligible for a SP and notify the executive 
director of any changes no later than 30 days after the change, in accordance with this condition. 

30 TAC §116.615(3) 

This condition states that all changes authorized under standard permit to a facility prcviously authorized 
under 30 TAC § 116.110 shall be incorporated into that permit at such time as the permit is amended or 
renewed. 

The Site was not previously authorized under 30 TAC §116.110; therefore, this condition does not 
apply. 

30 TAC §116.615(4) 

This condition states that start of construction, construction interruptions exceeding 45 days, and 
completion of construction shall be reported to the appropriate regional office not later than 15 working 
days after occutz -ence of the event, unless othet -wise specified in the standard permit. 

Burlington will comply with the reporting requirements listed in this condition. 

30 TAC §116.615(5) 

This condition lists requirements associated with stat -t-up notification to the appropriate air program 
regional office and any other air pollution control program having jurisdiction. 

This rule is not applicable for sites subject to the Non-Rule Air Quality SP for Oil and Gas 
Handling and Production Facilities Applicability sections (a)-(k). 

30 TAC §116.615(6) 

This condition contains requirements associated with stacks or process vents required to perform 
sampling operations. 

Burlington will continue to conduct sampling required by this SP, as applicable. Should the TCEQ 
request stack sampling of other sources authorized by this SP, Burlington will comply with this 
section. 

~ 
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30 TAC §116.615(7) 

This condition requires that the standard permit holder demonstrate or otherwise justify the equivalency 
of emission control methods, sampling or other emission testing methods, and monitoring methods 
proposed as alternatives to methods indicated in the conditions of the standard permit. 

Burlington is not proposing alternative emission control methods, sampling or other emission 
testing methods, or monitoring methods at this time. Should Burlington elect to propose such 
alternatives, Burlington will do so in accordance with this condition. 

30 TAC §116.615(8) 

This condition contains the recordkeeping requirements associated with the standard permit. 

Burlington will retain a copy of the SP along with information and data sufficient to demonstrate 
applicability of, and compliance with, the SP and will be made available at the request of 
representatives of the executive director, the EPA, or any air pollution control program having 
jurisdiction. 

30 TAC §116.615(9) 

This condition requires that facilities covered by the standard permit not be operated unless all air 
pollution emission capture and abatement equipment is maintained in good working order and operating 
properly during normal facility operations. 

Equipment will not be operated unless the air emissions control equipment is operating properly 
during normal facility operations. Any emission events that are not included in this SP will be 
reported in accordance with 30 TAC §101.201 and §101.211. 

30 TAC §116.615(10) 

This condition states that registration of a standard pet -mit by a standard permit applicant constitutes an 
acknowledgement and agreement that the holder will comply with all rules, regulations, and orders of the 
commission issued in conformity with the TCAA and the conditions precedent to the claiming of the 
standard permit. 

Burlington will comply with all applicable rules, regulations, and orders of the commission. 

30 TAC §116.615(11) 

This condition states that if a standard pet-mit for a facility requires a distance, setback, or buffer fi•om 
other property or structures as a condition of the permit, the determination of whether the distance, 
setback, or buffer is satisfied shall be made on the basis of conditions existing at the earlier of: 

(A) the date new construction, expansion, or modification of a facility begins; or 
(B) the date any application or notice of intent is first filed with the commission to obtain approval for 

the construction or operation of the facility. 

Burlington will comply with the distance determination requirements stated in this rule, as 
applicable. 

~ 
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~ 	 Air Quality Standard Permits (SP) 

	

` 	 General Requirements Checklist 

	

= 	 Title 30 Texas Administrative Code §§116.610-116.615 

TCEO 
Check the most appropriate answer and include any additional information in the spaces provided. If additional space is needed, 
please inchide an extra page and reference the rule number. The SP forms, tables, checklists, and guidance documents are available 
from the TCEQ, Air Permits Division web site at: www.tcea.state.tx.us/uermitting/air/nav/standard.html.  

Most Standard Permits require registration with the commission's Office of Permitting, Remediation, and Registration in Austin. The 
facilities and/or changes to facilities can be registered by completing a Form PI-1S, "Registration for Air Standard Permit." This 
checklist should accompany the registration form to expedite any registration review. 

CHECK THE MOST APPROPRIATE ANSWERS AND FILL IN THE REQUESTED INFORMATION 

Rule Questions/Description Information Response 

116.610 Are there net emissions increases associated with this registration? Attach emissions summary mYES❑NO 
(a)(1) & calculations 

If "YES, " will net emission increases of air contaminants fr•oin the ❑ YES m NO 
roject, othei- than those for ivhich a National Ainbient Air Quality 

Standar-d (NAAQS) has been established, ineet the emission limits of 
§ 106.261 or § 106.261? 

If "NO, " does the specific standard perrnit exempt einissions fi-orn m YES ❑ NO 
this lirnit? 

116.610 Do any of the Title 40 Code of Federal Regulations Part (CFR) 60, List subparts: ❑ YES ❑ NO 
(a)(3) New Source Performance Standards apply to this registration? 

If "YES, " list snbpai-ts 

116.610 Do 	any 	Hazardous Air Pollutant requirements 	apply to 	this List subparts: ❑ YESmNO 
(a)(4) registration? 

If "YES, " liststtbparts 

116.610 Do any maximum achievable control technology (MACT) standards List subparts: ❑ YESmNO 
(a)(5) as listed under 40 CFR Part 63 or Chapter 113, Subchapter C 

(National 	Emissions 	Standard 	for 	Hazardous 	Air 	for 	Source 
Categories) apply to this registration? 

If "YES, " list subparts 

116.610 Will additional emission allowances under Chapter 101, Subchapter ❑ YESmNO 
(a)(6) H. Division 3, Emissions Banking and Trading, need to be obtained 

following this registration? 

{ 
~ 

TCEQ 20335 (Revised 10/06) Standard Permit Generai Requirements 
Checklist 116.610-116.617 This form is used by sources subject to air quality 
permit standards and may be revised periodically. (APDG 5803, vl) 
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Air Quality Standard Permits (SP) 
General Requirements Checklist 

Title 30 Texas Administrative Code §§116.610-116.615 

TCEG 

CHECK THE MOST APPROPRIATE ANSWERS AND FILL IN THE REQUESTED INFORMATION 

Rule Questions/Description Information Response 

116.611 Is the following documentation included with this registration: mYES ❑NO 
(a) 

(1-6) Emissions calculations including the basis of the calculations? mYES❑NO 

Quantification of all emission increases and/or decreases mYES ❑NO 
associated with this project? 

Sufficient information demonstrating that this project does not mYES ❑NO 
trigger PSD or NNSR review? 

Description of efforts to minimize collateral emissions increases mYES ❑NO 
associated with this project? 

Process descriptions including related processes? mYES ❑NO 

Description of any equipment being installed? mYES ❑NO 

116.614 Are the required fee and a copy of the check or money order mYES ❑NO 
provided with the application? 

116.615 Will emissions from the facility comply with all applicable rules ❑1'ES (❑10 
(1) and regulations of the commission adopted under Texas Health and 

Safety Code, Chapter 382, and with the intent of the Texas Clean 
Air Act? 

116.615 Do 	you 	understand 	that 	all 	representations 	with 	regard 	to mYES ❑NO 
(2) constniction plans, operating procedures, and maximum emission 

rates in this registration become conditions upon which the facility 
will be constructed and operated? 

116.615 Do you understand that all changes authorized by this registration List 	all 	rrelated 	per~nit m YES ❑NO 
(3) need to be incorporated into the facility's permit if the facility is numbers: 104974 

currently permitted under 	116.110 (relating to Applicability)? 

116.615 Will all air pollution emission capture and abatement equipment be mYES ❑NO 
(9) maintained in good working order? 
617 

(e)(1) 

116.615 Will the facility comply with all applicable rules and regulations o [ZIYES ❑NO 
(10) the TCEQ, the Texas Health and Safety Code, Chapter 382, and the 

Texas Clean Air Act? 

\ 
TCEQ 20335 (Revised 10t06) Standard Permit General Requirements 
Checklist 116.610-116.617 This form is used by sources subject to air quality 
permit standards and may be revised periodically. (APDG 5803, vl) 
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ATTACHMENT 5 
IMPACTS EVALUATION 

OIL AND GAS STANDARD PERMIT REGISTRATION 

BORGFELD UNIT Al AND CULPEPPER UNIT Al 
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I 

SCREEN- B& C- flare pilot.txt 
06/28/12 
15:24:54 

SCREEN3 MODEL RUN 
VERSION DATED 96043 

Borgfeld Unit A1 and Culpepper unit A1 Flare Normal ops Pilot 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE = FLARE 
EMISSION RATE (G/S) _ .125800 
FLARE STACK HEIGHT (M) = 9 .1440 
TOT HEAT RLS (CAL/S) = 1356.00 
RECEPTOR HEIGHT (M) _ .0000 
URBAN/RURAL OPTION = RURAL 
EFF RELEASE HEIGHT (M) = 9.2873 
BUILDING HEIGHT (M) _ .0000 
MIN HORIZ BLDG DIM (M) = .0000 
MAX HORIZ BLDG DIM (M) = .0000 

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 

BUOY. FLUX = 	.022 M*`4/S*'°3 ; MOM. FLUX = 	.014 M'`*4/S*'`2. 

^ ° FULL METEOROLOGY ' 

;; ;.: :: :•: :: :: :•: :; ,: :. . .............................. :: :: : :: :: :: s: :~: :: ~: s: :: :•: s: .. .. .. .. .. .. .. .. .. .. 
° SCREEN AUTOMATED DISTANCES ° 

'°''"° TERRAIN HEIGHT OF 	0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ""'` 

DIST CONC UlOM USTK MIX HT PLUME SIGMA SIGMA 
(M) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M) DWASH 

------- 
1. 

---------- 
.0000 

---- 
1 

----- 
1.0 

----- 
1.0 

------ 
320.0 

------ 
10.75 

------ 
.45 

------ 
.26 

----- 
NO 

100. 152.2 3 1.0 1.0 320.0 10.75 12.47 7.45 No 
200. 136.1 4 1.0 1.0 320.0 10.75 15.57 8.51 No 
300. 98.61 4 1.0 1.0 320.0 10.75 22.61 12.10 No 
400. 69.47 4 1.0 1.0 320.0 10.75 29.46 15.27 NO 
500. 50.93 4 1.0 1.0 320.0 10.75 36.15 18.30 No 
600. 49.21 6 1.0 1.0 10000.0 16.25 21.33 9.89 NO 
700. 50.41 6 1.0 1.0 10000.0 16.25 24.54 11.11 NO 
800. 48.61 6 1.0 1.0 10000.0 16.25 27.71 12.14 NO 
900. 45.99 6 1.0 1.0 10000.0 16.25 30.84 13.13 NO 

1000. 43.07 6 1.0 1.0 10000.0 16.25 33.94 14.09 NO 
1100. 40.09 6 1.0 1.0 10000.0 16.25 37.02 14.95 NO 
1200. 37.28 6 1.0 1.0 10000.0 16.25 40.06 15.78 NO 
1300. 34.68 6 1.0 1.0 10000.0 16.25 43.09 16.59 NO 
1400. 32.29 6 1.0 1.0 10000.0 16.25 46.09 17.37 No 
1500. 30.12 6 1.0 1.0 10000.0 16.25 49.07 18.14 No 
1600. 28.14 6 1.0 1.0 10000.0 16.25 52.03 18.89 No 
1700. 26.35 6 1.0 1.0 10000.0 16.25 54.98 19.62 No 
1800. 24.72 6 1.0 1.0 10000.0 16.25 57.90 20.33 NO 
1900. 23.23 6 1.0 1.0 10000.0 16.25 60.81 21.03 NO 
2000. 21.88 6 1.0 1.0 10000.0 16.25 63.71 21.72 NO 
2100. 20.68 6 1.0 1.0 10000.0 16.25 66.59 22.30 NO 
2200. 19.59 6 1.0 1.0 10000.0 16.25 69.45 22.87 NO 
2300: 18.59 6 1.0 1.0 10000.0 16.25 72.31 23.42 NO 
2400. 17.67 6 1.0 1.0 10000.0 16.25 75.15 23.97 NO 
2500. 16.82 6 1.0 1.0 10000.0 16.25 77.97 24.51 NO 
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SCREEN- B& C- flare pilot.txt 
2600. 16.04 6 1.0 1.0 10000.0 16.25 80.79 25.03 NO 
2700. 15.32 6 1.0 1.0 10000.0 16.25 83.59 25.55 NO 
2800. 14.65 6 1.0 1.0 10000.0 16.25 86.39 26.06 NO 
2900. 14.02 6 1.0 1.0 10000.0 16.25 89.17 26.56 NO 
3000. 13.44 6 1.0 1.0 10000.0 16.25 91.94 27.05 No 
3500. 11.16 6 1.0 1.0 10000.0 16.25 105.67 29.05 NO 
4000. 9.469 6 1.0 1.0 10000.0 16.25 119.19 30.90 NO 
4500. 8.180 6 1.0 1.0 10000.0 16.25 132.52 32.63 NO 
5000. 7.169 6 1.0 1.0 10000.0 16.25 145.68 34.26 NO 

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. 	M: 
102. 152.3 3 1.0 1.0 320.0 10.75 12.81 7.66 NO 

DWASH= MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3'°LB 

~..~ S4  :4  ): S ) :': )': ••: ): :•: :: :•: ~::•; :C Sf :C':: S::•f :f'•.f :•: :•: :: :•: ): :•: ~: :•: :•C )•: :•: :•. ~: ~: :•: 

SUMMARY OF SCREEN MODEL RESULTS 
.. .. .. .: .. :. .. .: .. .: .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ::•:,:: ~ :r :r:•::. :•: 3: .. .. .. 

CALCULATION 	MAX CONC 	DIST TO TERRAIN 
PROCEDURE 	 (UG/M'`'°3) 	MAX (M) 	HT (M) 

-------------- 	----------- 	------- 	------- 
SIMPLE TERRAIN 	152.3 	102. 	0. 

: :t ~: :•: : :; ~: :; ~: :: :: •:: :: :: :: :: :: ~: : :: :: :: :: :: :•: :: ~ :•: :: ~: :: :: :: :: :•: ~: :: :: :: s: ~ :: :: :: :: :: :: : :: : :: 

REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ^ 
,; ....................................... :•; :•: :•: :: :: .~ ...........: :•: :~ :•: :•: -•: :•: :•: :•: :•: :•: :•: :•; ,: ,; ~; ;.; ~. ;; ~; :•: :•: :: :: :: :•: :: :•: .......................... 	......... 	. 
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t 
( 	SCREEN- B& C- flare assist.txt 	

06/29/12 
14:43:07 

SCREEN3 MODEL RUN 
VERSION DATED 96043 

Borgfeld Unit Al and Culpepper Unit Al Flare AssiSt 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE = FLARE 
EMISSION RATE (G/S) _ .125800 
FLARE STACK HEIGHT (M) = 9.1440 
TOT HEAT RLS (CAL/S) = 113048. 
RECEPTOR HEIGHT (M) _ .0000 
URBAN/RURAL OPTION = RURAL 
EFF RELEASE HEIGHT (M) = 10.3309 
BUILDING HEIGHT (M) _ .0000 
MIN HORIZ BLDG DIM (M) = .0000 
MAX HORIZ BLDG DIM (M) = .0000 

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 

BUOY. FLUX = 	1.874 M**4/5-`*3; MOM. FLUX = 	1.143 M'°'`4/S*'`2. 

^'P FULL METEOROLOGY ' 

` SCREEN AUTOMATED DISTANCES 

°••''° TERRAIN HEIGHT OF 	0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES * •• •• 

DIST CONC UlOM USTK MIX HT PLUME SIGMA SIGMA 
(M) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M) DWASH 

------- 
1. 

---------- 
.0000 

---- 
1 

----- 
1.0 

----- 
1.0 

------ 
320.0 

------ 
44.57 

------ 
.91 

------ 
.83 

----- 
NO 

100. 10.86 1 3.0 3.0 960.0 21.75 27.05 14.32 NO 
200. 12.48 3 3.5 3.5 1120.0 20.11 23.78 14.30 NO 
300. 11.65 3 2.0 2.0 640.0 27.44 34.64 20.91 NO 
400. 10.91 4 3.0 3.0 960.0 21.72 29.63 15.61 NO 
500. 10.30 4 2.5 2.5 800.0 23.99 36.36 18.71 No 
600. 9.635 4 2.0 2.0 640.0 27.41 43.00 21.77 No 
700. 8.887 4 1.5 1.5 480.0 33.10 49.62 24.90 NO 
800. 8.375 4 1.5 1.5 480.0 33.10 55.95 27.56 NO 
900. 7.752 4 1.5 1.5 480.0 33.10 62.22 30.18 NO 

1000. 7.164 4 1.0 1.0 320.0 44.48 68.82 33.54 NO 
1100. 6.830 4 1.0 1.0 320.0 44.48 74.95 35.49 NO 
1200. 6.481 4 1.0 1.0 320.0 44.48 81.03 37.39 No 
1300. 6.134 4 1.0 1.0 320.0 44.48 87.07 39.23 NO 
1400. 5.798 4 1.0 1.0 320.0 44.48 93.06 41.04 NO 
1500. 5.478 4 1.0 1.0 320.0 44.48 99.02 42.80 NO 
1600. 5.267 6 1.0 1.0 10000.0 40.56 52.71 20.67 NO 
1700. 5.445 6 1.0 1.0 10000.0 40.56 55.61 21.34 NO 
1800. 5.585 6 1.0 1.0 10000.0 40.56 58.51 22.00 NO 
1900. 5.691 6 1.0 1.0 10000.0 40.56 61.39 22.65 NO 
2000. 5.767 6 1.0 1.0 10000.0 40.56 64.26 23.29 NO 
2100. 5.778 6 1.0 1.0 10000.0 40.56 67.11 23.83 NO 
2200. 5.772 6 1.0 1.0 10000.0 40.56 69.96 24.36 NO 
2300. 5.753 6 1.0 1.0 10000.0 40.56 72.79 24.89 NO 
2400. 5.723 6 1.0 1.0 10000.0 40.56 75.61 25.40 NO 
2500. 5.683 6 1.0 1.0 10000.0 40.56 78.42 25.91 NO 

Page 1 

5-7 

EFSCOP00002277 



SCREEN- B& C- flare assist.txt 
!/ 	2600. 5.636 6 1.0 	1.0 10000.0 40.56 81.23 26.40 NO 

2700. 5.583 6 1.0 	1.0 10000.0 40.56 84.02 26.90 NO 
2800. 5.524 6 1.0 	1.0 10000.0 40.56 86.80 27.38 NO 
2900. 5.461 6 1.0 	1.0 10000.0 40.56 89.57 27.86 NO 
3000. 5.395 6 1.0 	1.0 10000.0 40.56 92.33 28.33 NO 
3500. 4.991 6 1.0 	1.0 10000.0 40.56 106.00 30.24 NO 
4000. 4.609 6 1.0 	1.0 10000.0 40.56 119.48 32.02 NO 
4500. 4.260 6 1.0 	1.0 10000.0 40.56 132.78 33.70 No 
5000. 3.945 6 1.0 	1.0 10000.0 40.56 145.93 35.28 NO 

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND l. 	M: 
200. 12.48 3 3.5 	3.5 1120.0 20.11 23.78 14.30 NO 

DWASH= MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 

SUMMARY OF SCREEN MODEL RESULTS 	` 

CALCULATION MAX CONC DIST TO TERRAIN 
PROCEDURE (UG/M*"`3) MAX (M) HT (M) 

------- -------------- 
SIMPLE TERRAIN 

----------- 
12.48 

------- 
200. 0. 

.. .. .. .. .. .: :: :. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS 
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SCREEN3 -B & C Cond Tk.txt 
08/10/12 
13:37:03 

SCREEN3 MODEL RUN 
^^^ VERSION DATED 96043 ^^^ 

Borgfeld Unit A1 and Culpepper Unit A1 - Cond TK Gas 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE - FLARE 
EMISSION RATE (G/S) _ .125800 
FLARE STACK HEIGHT (M) = 9.1440 
TOT HEAT RLS (CAL/S) = 581379. 
RECEPTOR HEIGHT (M) _ .0000 
URBAN/RURAL OPTION = RURAL 
EFF RELEASE HEIGHT (M) = 11.7404 
BUILDING HEIGHT (M) _ .0000 
MIN HORIZ BLDG DIM (M) = .0000 
MAX HORIZ BLDG DIM (M) = .0000 

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 

BUOY. FLUX = 	9 .639 M**4/S**3 ; MOM. FLUX = 	5.878 M**4/S*"'2. 

^ ^ FULL METEOROLOGY ^^^ 

SCREEN AUTOMATED DISTANCES 
~: :•: :•: :•; :: :•: :•: ~ :: :•: r :: :•: :•: -•: x ~: :•: :•: :: :•: :•: :• : ............ ~................... . 	. 	. 	 .. .. .. .. .. .. .. .. .. .. .. 

""'r  TERRAIN HEIGHT OF 	0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES 

DIST CONC U10M USTK MIX HT PLUME SIGMA SIGMA 
(M) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M) DWASH 

------- 
1. 

---------- 
.0000 

---- 
1 

----- 
1.0 

----- 
1.0 

------ 
320.0 

------ 
127.64 

------ 
1.46 

------ 
1.41 

----- 
NO 

100. .4304 3 10.0 10.2 3200.0 23.27 12.63 7.72 NO 
200. 3.110 3 10.0 10.2 3200.0 23.27 23.85 14.41 NO 
300. 3.104 3 8.0 8.1 2560.0 26.16 34.54 20.74 No 
400. 2.834 3 5.0 5.1 1600.0 34.81 45.13 27.25 NO 
500. 2.730 4 8.0 8.2 2560.0 26.04 36.38 18.75 NO 
600. 2.549 4 8.0 8.2 2560.0 26.04 42.91 21.60 NO 
700. 2.407 4 5.0 5.1 1600.0 34.62 49.62 24.91 NO 
800. 2.303 4 5.0 5.1 1600.0 34.62 55.96 27.57 NO 
900. 2.170 4 4.5 4.6 1440.0 37.17 62.31 30.35 NO 

1000. 2.048 4 4.0 4.1 1280.0 40.35 68.62 33.12 NO 
1100. 1.924 4 4.0 4.1 1280.0 40.35 74.76 35.09 NO 
1200. 1.818 4 3.5 3.6 1120.0 44.43 80.98 37.28 NO 
1300. 1.721 4 3.5 3.6 1120.0 44.43 87.02 39.13 NO 
1400. 1.633 4 3.0 3.1 960.0 49.88 93.19 41.32 NO 
1500. 1.561 4 3.0 3.1 960.0 49.88 99.14 43.07 NO 
1600. 1.489 4 3.0 3.1 960.0 49.88 105.06 44.78 NO 
1700. 1.421 4 3.0 3.1 960.0 49.88 110.94 46.46 NO 
1800. 1.448 5 1.0 1.1 10000.0 73.82 88.76 36.01 NO 
1900. 1.497 5 1.0 1.1 10000.0 73.82 93.05 36.96 NO 
2000. 1.539 5 1.0 1.1 10000.0 73.82 97.33 37.90 NO 
2100. 1.565 5 1.0 1.1 10000.0 73.82 101.59 38.74 NO 
2200. 1.58S 5 1.0 1.1 10000.0 73.82 105.83 39.56 NO 
2300. 1.601 5 1.0 1.1 10000.0 73.82 110.06 40.38 NO 
2400. 1.613 5 1.0 1.1 10000.0 73.82 114.28 41.18 NO 
2500. 1.621 5 1.0 1.1 10000.0 73.82 118.48 41.98 NO 
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~ SCREEN3 -B & C Cond Tk.txt 
2600. 	1.626 5 	1.0 	1.1 10000.0 73.82 122.66 42.76 NO 
2700. 	1.628 5 	1.0 	1.1 10000.0 73.82 126.83 43.53 NO 
2800. 	1.627 5 	1.0 	1.1 10000.0 73.82 130.99 44.30 NO 
2900. 	1.624 5 	1.0 	1.1 10000.0 73.82 135.14 45.05 NO 
3000. 	1.619 5 	1.0 	1.1 10000.0 73.82 139.27 45.80 NO 
3500. 	1.635 6 	1.0 	1.1 10000.0 62.71 106.65 32.43 NO 
4000. 	1.651 6 	1.0 	1.1 10000.0 62.71 120.06 34.10 NO 
4500. 	1.645 6 	1.0 	1.1 10000.0 62.71 133.30 35.68 NO 
5000. 	1.624 6 	1.0 	1.1 10000.0 62.71 146.40 37.18 NO 

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 	1. M: 
231. 	3.219 3 	10.0 	10.2 	3200.0 23.27 27.28 16.40 NO 

DWASH= 	MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3'QLB 

^^^ SUMMARY OF SCREEN MODEL RESULTS 	^ 

CALCULATION MAX CONC 	DIST TO 	TERRAIN 
PROCEDURE (UG/M*'`3) 	MAX (M) 	HT (M) 

-------------- 
SIMPLE TERRAIN 

----------- 	-------- 	------- 
3.219 	231. 	0. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. i't :. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS 
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( \ 

SCREEN3 - B& C PW Tk.txt 
O8/10/12 
13:40:55 

SCREEN3 MODEL RUN 
^^^' VERSION DATED 96043 	° 

Borgfeld Unit A1 and Culpepper Unit A1 PW TK 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE = FLARE 
EMISSION RATE (G/S) _ .125800 
FLARE STACK HEIGHT (M) = 9.1440 
TOT HEAT RLS (CAL/S) = 63741.6 
RECEPTOR HEIGHT (M) _ .0000 
URBAN/RURAL OPTION = RURAL 
EFF RELEASE HEIGHT (M) = 10.0466 
BUILDING HEIGHT (M) _ .0000 
MIN HORIZ BLDG DIM (M) _ .0000 
MAX HORIZ BLDG DIM (M) _ .0000 

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 

BUOY. FLUX = 	1.057 M'` *4/S'°*3; MOM. FLUX = 	.644 M* "4/S'"`2. 

FULL METEOROLOGY ^^^ 

SCREEN AUTOMATED DISTANCES 

* •• * TERRAIN HEIGHT OF 	0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES '•`*"'` 

DIST CONC U10M USTK MIX HT PLUME SIGMA SIGMA 
(M) (UG/M * * 3) STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M) DWASH 

------- 
1. 

---------- 
.0000 

---- 
1 

----- 
1.0 

----- 
1.0 

------ 
320.0 

------ 
32.37 

------ 
.79 

------ 
.70 

----- 
NO 

100. 17.24 1 2.0 2.0 640.0 21.21 27.04 14.31 No 
200. 19.69 3 2.0 2.0 640.0 21.21 23.83 14.39 No 
300. 18.09 3 1.5 1.5 480.0 24.93 34.55 20.77 No 
400. 17.18 4 2.0 2.0 640.0 21.20 29.63 15.60 No 
500: 16.18 4 1.5 1.5 480.0 24.92 36.40 18.78 NO 
600. 14.79 4 1.5 1.5 480.0 24.92 42.93 21.63 NO 
700. 13.91 4 1.0 1.0 320.0 32.36 49.60 24.87 No 
800. 13.02 4 1.0 1.0 320.0 32.36 55.94 27.53 NO 
900. 11.99 4 1.0 1.0 320.0 32.36 62.21 30.15 NO 

1000. 10.96 4 1.0 1.0 320.0 32.36 68.42 32.72 NO 
1100. 10.01 4 1.0 1.0 320.0 32.36 74.58 34.72 NO 
1200. 9.162 4 1.0 1.0 320.0 32.36 80.69 36.65 NO 
1300. 8.413 4 1.0 1.0 320.0 32.36 86.75 38.53 No 
1400. 7.826 6 1.0 1.0 10000.0 35.15 46.60 18.69 NO 
1500. 8.054 6 1.0 1.0 10000.0 35.15 49.55 19.40 No 
1600. 8.210 6 1.0 1.0 10000.0 35.15 52.49 20.10 No 
1700. 8.306 6 1.0 1.0 10000.0 35.15 55.41 20.79 NO 
1800. 8.351 6 1.0 1.0 10000.0 35.15 58.31 21.47 NO 
1900. 8.355 6 1.0 1.0 10000.0 35.15 61.20 22.13 NO 
2000. 8.324 6 1.0 1.0 10000.0 35.15 64.08 22.79 NO 
2100. 8.225 6 1.0 1.0 10000.0 35.15 66.94 23.34 NO 
2200. 8.113 6 1.0 1.0 10000.0 35.15 69.79 23.88 NO 
2300. 7.991 6 1.0 1.0 10000.0 35.15 72.63 24.42 NO 
2400. 7.862 6 1.0 1.0 10000.0 35.15 75.46 24.94 NO 
2500. 7.727 6 1.0 1.0 10000.0 35.15 78.28 25.46 NO 
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SCREEN3 - B& C PW Tk.txt 
` 	2600. 	7.588 6 	1.0 	1.0 10000.0 35.15 81.08 25.96 NO 

2700. 	7.448 6 	1.0 	1.0 10000.0 35.15 83.88 26.46 NO 
2800. 	7.306 6 	1.0 	1.0 10000.0 35.15 86.66 26.95 NO 
2900. 	7.165 6 	1.0 	1.0 10000.0 35.15 89.44 27.44 NO 
3000. 	7.024 6 	1.0 	1.0 10000.0 35.15 92.20 27.91 NO 
3500. 	6.318 6 	1.0 	1.0 10000.0 35.15 105.90 29.85 NO 
4000. 	5.706 6 	1.0 	1.0 10000.0 35.15 119.38 31.66 NO 
4500. 	5.179 6 	1.0 	1.0 10000.0 35.15 132.70 33.35 NO 
5000. 	4.726 6 	1.0 	1.0 10000.0 35.15 145.85 34.95 NO 

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 	1. M: 
208. 	19.73 3 	2.0 	2.0 	640.0 21.21 24.80 14.95 NO 

DWASH= 	MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3'QLB 

SUMMARY OF SCREEN MODEL RESULTS 	` 
:: ~: e: :: :•: :: :: ~::: :•: :•: :•: :•: ~: :•: :•: :•: :•: :•: :: ~: :•: :•: :•: e: :: :: :•: :: :: :e ~: ~: s: :•: :: :•: :•: :•: 

CALCULATION MAX CONC 	DIST TO 	TERRAIN 
PROCEDURE (UG/M**3) 	MAX (M) 	HT (M) 

-------------- 
SIMPLE TERRAIN 

----------- 	------- 	------- 
19.73 	208. 	0. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. :: :. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ° 
t- 	.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

~ 
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~ 
~ 

~ .~ 

SCREEN3 - B& C S LP Sep to Flare.txt 	
08/10/12 
13:44:13 

SCREEN3 MODEL RUN 	° 
VERSION DATED 96043 ^^ 

Borgfeld Unit A1 and Culpepper Unit A1 - MSS LP Sep to FLR 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE = FLARE 
EMISSION RATE (G/S) _ .125800 
FLARE STACK HEIGHT (M) = 9.1440 
TOT HEAT RLS (CAL/S) _ .146073E+08 
RECEPTOR HEIGHT (M) _ .0000 
URBAN/RURAL OPTION = RURAL 
EFF RELEASE HEIGHT (M) = 21.2675 
BUILDING HEIGHT (M) _ .0000 
MIN HORIZ BLDG DIM (M) = .0000 
MAX HORIZ BLDG DIM (M) = .0000 

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 

BUOY. FLUX = 242.194 M**4/S* *3; MOM. FLUX = 147 .685 M**4/S* *2. 

°^ FULL METEOROLOGY ^^^ 

SCREEN AUTOMATED DISTANCES 

•• •• * TERRAIN HEIGHT OF 	0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES '''*"'' 

DIST CONC U10M USTK MIX HT PLUME SIGMA SIGMA 
(M) (UG/M** 3) STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M) DWASH 

------- 
1. 

---------- 
.0000 

---- 
1 

----- 
1.0 

----- 
1.1 

------ 
1011.7 

------ 
1010.69 

------ 
3.99 

------ 
3.97 

----- 
NO 

100. .4950E-02 6 1.0 1.5 10000.0 155.15 38.47 38.32 NO 
200. .6127E-02 5 1.0 1.3 10000.0 190.92 49.85 48.87 NO 
300. .6628E-02 5 1.0 1.3 10000.0 190.92 51.33 49.25 NO 
400. .7186E-02 5 1.0 1.3 10000.0 190.92 53.24 49.66 NO 
500. .1261E-01 4 20.0 22.4 6400.0 64.77 37.02 19.98 NO 
600. .5610E-01 1 3.0 3.2 960.0 351.07 147.53 166.75 NO 
700. .9902E-01 1 3.0 3.2 960.0 351.07 168.06 224.84 NO 
800. .1121 1 3.0 3.2 960.0 351.07 188.16 293.46 NO 
900. .1180 1 2.0 2.1 640.0 515.98 228.12 384.36 NO 

1000. .1419 1 1.5 1.6 681.9 680.88 275.73 488.31 NO 
1100. .1496 1 1.5 1.6 681.9 680.88 295.03 586.40 NO 
1200. .1487 1 1.5 1.6 681.9 680.88 309.15 693.68 NO 
1300. .1436 1 1.5 1.6 681.9 680.88 323.50 812.98 NO 
1400. .1387 4 20.0 22.4 6400.0 64.77 93.50 42.02 NO 
1500. .1374 4 20.0 22.4 6400.0 64.77 99.44 43.74 NO 
1600. .1352 4 20.0 22.4 6400.0 64.77 105.34 45.43 NO 
1700. .1326 4 20.0 22.4 6400.0 64.77 111.21 47.09 NO 
1800. .1296 4 20.0 22.4 6400.0 64.77 117.04 48.71 NO 
1900. .1263 4 20.0 22.4 6400.0 64.77 122.85 50.31 NO 
2000. .1229 4 20.0 22.4 6400.0 64.77 128.63 51.89 NO 
2100. .1194 4 20.0 22.4 6400.0 64.77 134.39 53.44 NO 
2200. .1160 4 20.0 22.4 6400.0 64.77 140.12 54.96 NO 
2300. .1125 4 20.0 22.4 6400.0 64.77 145.82 56.47 NO 
2400. .1091 4 20.0 22.4 6400.0 64.77 151.50 57.95 NO 
2500. .1057 4 20.0 22.4 6400.0 64.77 157.16 59.41 NO 
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~ SCREEN3 - B& C S LP Sep to Flare.txt 
( 	2600. .1024 4 	20.0 22.4 6400.0 64.77 162.79 60.86 NO 

2700. .9927E-01 4 	20.0 22.4 6400.0 64.77 168.40 62.28 NO 
2800. .9621E-01 4 	20.0 22.4 6400.0 64.77 173.99 63.69 NO 
2900. .9324E-01 4 	20.0 22.4 6400.0 64.77 179.56 65.08 NO 
3000. .9136E-01 4 	15.0 16.8 4800.0 81.80 185.49 67.49 No 
3500. .8204E-01 4 	15.0 16.8 4800.0 81.80 212.93 73.65 NO 
4000. .7510E-01 2 	1.5 1.6 681.9 680.88 559.98 534.52 NO 
4500. .7241E-01 2 	1.5 1.6 681.9 680.88 614.44 599.58 No 
5000. .7285E-01 5 	3.0 3.9 10000.0 138.90 221.43 65.06 No 

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. 	M: 
1135. .1501 1 	1.5 1.6 681.9 680.88 299.80 621.51 NO 

DWASH= MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 

SUMMARY OF SCREEN MODEL RESULTS 

CALCULATION MAX CONC DIST TO TERRAIN 
PROCEDURE (UG/M**3) MAX (M) HT (M) 

-------------- 
SIMPLE TERRAIN 

----------- 
.1501 

------- 
1135. 

------- 
0. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .:: ~: .. :t : .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

` REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS 
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Oil and Gas Standard Permit and Permit By Rule Refined-Screening Modeling Guidelines 

The modeling tables in the Oil and Gas Standard Permit and Permit by Rule (PBR) are only one 
tool the applicant may use to demonstrate emissions from Oil and Gas Site (OGS) located in the 
Barnett Shale are acceptable under the Standard Permit and PBR. The modeling performed to 
create the modeling tables demonstrates the Standard Permit and PBR are protective anywhere in 
the Barnett Shale. In order to make the demonstration, the modeling is based on reasonably 
conservative assumptions and modeling techniques. If the modeling tables are too conservative 
for a specific OGS, the applicant may use a more refined screening modeling approach to 
demonstrate acceptable emissions from an OGS under the Standard Permit and PBR. The 
following information provides the requirements and guidance if an applicant chooses to conduct 
the refined screening approach. The applicant should follow the approach exactly and should not 
modify the approach on a case-by-case basis. However, the commission could modify the 
modeling guidance to resolve technical issues, clarify instructions, or allow the use of other 
refined dispersion models. 

There are two refined screening options for demonstrating acceptable emission impacts. The 
first is a screening approach using the SCREEN3 model and the second is a refined screening 
approach using Industrial Source Complex (ISC) model. It is possible, and acceptable, that some 
sites may utilize a cornbination of SCREEN3 and ISC when completing the impacts review. 

SCREEN3 Model Setup Guidelines 

~ 	 The information contained in this section will provide guidance for applicants utilizing 
` 	SCREEN3 in the protectiveness reviews for the Oil and Gas PBR and Standard Permit. If any of 

the conditions outlined in this guidance cannot be met, then this approach cannot be used. 

Control Options 

• 	The Regulatory default option must be selected. 
• 	The Flat terrain choice must be used. 
• 	Rural or urban dispersion options may be used based on the land use in the vicinity of 

the sources to be permitted. 
• 	A land use analysis must be conducted to determine the majority land-use type within 

3 kilometers (km) of the sources to be permitted. 
• 	If the land-use designation is clear (about 70 percent or more of the total land-use is 

either urban or rural), then no further refinement is required and the model should be 
run with the appropriate land-use designation. 

• 	If the land-use designation is not clear, the model should be run twice, once with each 
option and the higher of the two predicted concentrations should be reported. 

Source Options 

• 	Emissions can be represented as either point sources, point source using pseudo point 
parameters, area source, or as a flare. 

~ 	 • 	Use a point source with pseudo-point parameters for individual fagitive sources and 
for any sources that do not release to the atmosphere through standard stacks (such as 
stacks or vents with rain caps, horizontal releases). 
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• 	Use area source to characterize emissions from fugitive sources and for any sources 
that do not release to the atmosphere through standard stacks. The area and release 
height must represent sources or activities that occur at the same time and height. 
The ratio of length to width for the area source cannot be greater than 10:1. Multiple 
area sources can be used as applicable to meet area and release height restrictions. 

• 	Flares may be modeled using the flare source type in SCREEN3 or by calculating the 
effective stack diameter and using the parameters listed in the ISC model setup 
guideline. The SCREEN3 flare option assumes an effective stack gas exit velocity 
(vs) of 20 m/s and an effective stack gas exit temperature (Ts) of 1,273 Kelvin, and 
calculates an effective stack diameter based on the heat release rate. Enclosed vapor 
combustion units should not be modeled with the preceding parameters but instead 
with stack parameters that reflect the physical characteristics of the unit. 

Meteorology 

• The SCREEN3 model defaults of full meteorology, 10-meter anemometer height, and 
regulatory mixing height are required. 

Receptors 

• 	Model receptors should be placed to meet the definitions listed in 30 TAC 
§ 106.352(b)(2), 30 TAC § 106.352(k), and sections (b)(2) and (k) of the standard 
permit. 

• 	The distance to the nearest receptor should be used to demonstrate compliance for the 
health effects analysis. 

• 	The starting receptor for the state property line and NAAQS analyses should be 
placed at the nearest property line. The ending receptor should be located at a 
1/4 mile, 1/2 mile, or 1 mile from a project for PBR level l, PBR Level 2, or the 
standard permit, respectively. 

Downwash 

Downwash is generally not applicable for OGS located in rural areas. Downwash 
may be appropriate for OGS that could be affected by large buildings located in urban 
areas. Generally, small tanks, storage sheds, and engines are not large enough to 
cause downwash effects and should not be considered in the analysis. 

Output 

The maximum predicted concentration must be used to compare against the 
applicable ESL, NAAQS, or state ambient air standard. 

5-16 

EFSCOP00002286 



The following conversion factors can be used to convert 1-hour concentrations from 
SCREEN3 to averaging times greater than 1-hour: 

Averaging Time Multiplying Factor 

3 hour 0.9 

24 hour 0.4 

Annual 0.08 

ISC Model Setup Guidelines 

The information contained in this section will provide guidance for applicants utilizing ISC in 
the protectiveness reviews for the Oil and Gas PBR and Standard Permits. The latest version of 
ISC-Prime must be used in the analysis. If any of the conditions outlined in this guidance cannot 
be met, then this approach cannot be used. 

Control Options 

• 	The Regulatory default option must be selected. 
• 	The Flat terrain choice must be used. 

~ 	 • 	Plume depletion and deposition options are not allowed 
• 	Rural or urban dispersion options may be used based on the land use in the vicinity of 

the sources to be permitted. 
• 	A land use analysis must be conducted to determine the majority land-use type within 

3 km of the sources to be perrnitted. 
• 	If the land-use designation is clear (about 70 percent or more of the total land-use is 

either urban or rural), then no further refinement is required and the model should be 
run with the appropriate land-use designation. 

• 	If the land-use designation is not clear, the model should be run twice, once with each 
option and the higher of the two predicted concentrations should be reported. 

Source Options 

• 	Emissions can be represented as either point sources, point source using pseudo point 
parameters, area source, or as a flare. 

• 	Use a point source with pseudo-point parameters for individual fugitive sources and 
for any sources that do not release to the atmosphere through standard stacks (such as 
stacks or vents with rain caps, horizontal releases). 

• 	Use area source to characterize emissions from fugitive sources and for any sources 
that do not release to the atmosphere through standard stacks. The area and release 
height must represent sources or activities that occur at the same time and height. The 
ratio of length to width for the area source cannot be greater than 10:1. Multiple area 

~ 	 sources can be used as applicable to meet area and release height restrictions. 
~ 
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(" 	 • 	Flares should be modeled with the following parameters: effective stack exit velocity 
of 20 meters per second; effective stack exit temperature of 1273 Kelvin; actual 
height of the flare tip. The effective stack diameter (in meters) should be calculated 
using the following equation: D=4(10-6qn) and qn = q(1 - 0.0484MW) Where: q= 
gross heat release in caUsec; qn = net heat release in cal/sec; and MW = weighted 
(by volume) average molecular weight of the compound being flared. 

Meteorology 

The ADMT prepared meteorological data sets available at 
www.tceq.state.tx.us/permitting,/air/modeling/admtmet.html  must be used in the 
modeling analysis. 
The following table lists the meteorological data sets that should be used for projects 
located in the corresponding County 

Counties Surface Data Upper-air Data 

Cooke, Dallas, Denton, 
Ellis, Hood, Johnson, Dallas-Fort Worth Stephenville 
Parker, Somervell, 
Tarrant, Wise 

Archer, Clay, Montague Wichita Falls Stephenville 

Bosque, Coryell, Hill Waco Stephenville 

Comanche, Hamilton San Angelo Stephenville 

Eastland, Erath, Jack, Palo 
Pinto, Shackelford, Abilene Stephenville 
Stephens 

The required year is 1988 when using one year of ineteorology data, 
Only one year of data is required. However, the entire five year data set may be used 
for NAAQS pollutants. 
The actual anemometer height must be used for each airport location. Anemometer 
heights can be found at the following URL: 
www.tceq.state.tx.us/assets/public/permitting/air/memo  s/anemom96.pdf 

Receptors 

• 	Model receptors should be placed to meet the definitions listed in 30 TAC 
§ 106.352(b)(2), 30 TAC § 106.352(k), and sections (b)(2) and (k) of the standard 
permit. 

• 	Model receptors should be placed at all locations defined as a receptor within a 
1/4 mile, 1/2 mile, or 1 mile from a project for PBR level 1, PBR Level 2, or the 
standard permit, respectively, to demonstrate compliance with the health effects 
analysis. 

• 	In addition to meeting the requirements in 30 TAC §106.352(b)(2), 30 TAC 
§ 106.352(k), and sections (b)(2) and (k) of the standard permit, the following 
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' 	 receptor grid design should be used when conducting a NAAQS or state property line 
analysis: 

PBR Level l 

Tight receptors - receptors beginning at the properry line and spaced 50 feet 
apart extending out to a distance of 1/4 mile (1320 feet) from the property line 

PBR Leve12 

Tight receptors - receptors beginning at the property line and spaced 50 feet 
apart extending out to a distance of 1/4 mile (1320 feet) from the properry line 
Fine receptors - receptors spaced 300 feet apart beginning at 1/4 mile 
(1320 feet) from the property line and extending out to a distance of 1/2 mile 
(2640 feet) from the property line 

Standard Permit 

• 	Tight receptors - receptors beginning at the property line and spaced 50 feet 
apart extending out to a distance of 1/4 mile (1320 feet) from the property line 

• 	Fine receptors - receptors spaced 300 feet apart beginning at 1/4 mile 
(1320 feet) from the property line and extending out to a distance of 1/2 mile 
(2640 feet) from the property line 

• 	Medium receptors - receptors spaced 1500 feet apart beginning at 1/2 mile 
(2640 feet) from the property line and extending out to a distance of extending 
out to a distance of 1 mile (5280 feet) 

Downwash 

Downwash is generally not applicable for OGS located in rural areas. Downwash 
may be appropriate for OGS that could be affected by large buildings located in urban 
areas. Generally, small tanks, storage sheds, and engines are not large enough to 
cause downwash efPects and should not be considered in the analysis. 
The latest version of BPIP-Prime should be used to calculate downwash parameters if 
downwash is appropriate. 

Coordinate System 

Enter receptor locations, source locations, and building location (if necessary) in 
UTM coordinates 
UTM coordinates in datum NAD27 or NAD83 must be used. Make certain that all of 
the coordinates originated in, or are converted to, the same horizontal datum. 
Applicable UTM zone for the Barnett Shale is zone 14 (between 102 and 96 degrees 
longitude). 
Coordinate systems based on plant coordinates, applicant-developed coordinate 
system.s, or polar grids will not be accepted. 
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~ 	 Output 

• 	The maximum predicted concentration must be used to compare against the 
applicable ESL, NAAQS, or state ambient air standard when using one year of 
meteorological data. 

	

• 	The high, second high may be used when modeling with 5 years of ineteorology data 
for the SOZ 3-hr, S02 24-hr, S02 annual, and NO Z  annual NAAQS. 

	

• 	The form of the standard may be used be used when modeling with 5 years of 
meteorology data for the S02 and NO 2 1-hr NAAQS. 

	

• 	The modeling form of the standard for the 1-hr NO 2  NAAQS is based on the 5-year 
average of the annual 98th percentile of the daily maximum 1-hour concentrations. 

	

• 	The modeling form of the standard for the 1-hr S0 2  is based on the 5-year average of 
the annual 99th percentile of the daily maximum 1-hour concentrations. 

Review Type Guidelines 

The following section contains the required procedures necessary to complete a health effects, 
NAAQS, and state property line evaluations. The applicant should follow the steps exactly and 
should not modify the approach on a case-by-case basis. However, the commission could modify 
the guidance to resolve technical issues, clarify instructions, or allow the use of more refined 
models. 

In addition to following the approaches below, the evaluations must meet the requirements listed 
in 30 TAC § 106.352(k) and section (k) of the standard permit, as appropriate. 

Health Effects Analysis 

	

• 	Compliance with the hourly ESL for benzene and annual ESL for benzene must be 
demonstrated at receptors within 1/4 mile, 1/2 mile, or 1 mile of a project for PBR 
Level 1, PBR Leve12, or the standard permit, respectively 

	

• 	Model all new and modified sources -- the project. 

	

• 	If the project's air contaminant maximum predicted concentration is equal to or less 
than 10% of the appropriate ESL, no farther review is required. 

	

• 	If a project's air contaminant maximum predicted concentration is greater than 
10% of the appropriate ESL, compare the project's air contaminant maximum 
predicted concentration combined with project increases for that contaminant over a 
60-month period to 25% of the appropriate ESL. If the resulting concentration is less 
than 25% of the appropriate ESL, no further review is required. 

	

• 	A site wide analysis, including all sources emitting the regulated contaminant, must 
be conducted if the above requirements are not met. Multiple scenarios may be 
necessary to represent sources that may not operate simultaneously. 

	

• 	All sources must be modeled at the maximum allowable emission rate. 

	

• 	The maximum predicted concentration at each receptor should be compared to the 
ESL and included in the modeling report. 
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State Property Line Analysis 

• 	Compliance with the state ambient air standard for S0 2  and HzS must be 
demonstrated at any property line within 1/4 mile, 1/2 mile, or 1 mile of a project for 
PBR level 1, PBR Leve12, or the standard permit, respectively 

• 	Model all new and modified sources-- the project. 
Compare the maximum predicted concentration from the project to the appropriate de 
minimis level. Compliance with the state property line standards is demonstrated if 
the maximum predicted concentration from the project is less than or equal to de 
minimis listed in the following table: 

Pollutant Averaging 
Location De Minimis (µg/m3) Time 

S02 1-hr Alllocations 20 

Ifproperty is residential, 
112S 1-hr recreational, business, or 2 

commercial 

If property is other than 
H2S I-hr residential, recreational, 3 

business, or commercial 
(. 

• 	If the maximum predicted concentration from the project is greater than de minimis, a 
site wide analysis must be conducted. 

• 	Model the allowable emission rate of all sources on site that emit the regulated 
pollutant. 

• 	Compliance with the state property line standard is demonstrated if the maximum 
predicted site-wide concentration is less than or equal to the state property line 
standards listed in the following table: 

Pollutant Averaging 
Location State Property Line 

Time Standard (µg/m 3) 

S02 1-hr All Locations 1021 

If property is residential, 
HZS 1-hr recreational, business, or 108 

commercial 

If property is other than 
112S 1-hr residential, recreational, 162 

business, or commercial 

I 
~ 
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NAAQS Analysis 

• 	Compliance with federal ambient air standards for NO 2  and SOZ  must be 
demonstrated at any property line within 1/4 mile, 1/2 mile, or 1 mile of a project for 
PBR Level l, PBR Leve12, or the standard permit, respectively 

• 	Model all new and modified sources-- the project. 
• 	Compare the maximum predicted concentration from the project to the appropriate de 

minimis level. Compliance with the NAAQS is demonstrated if the maximum 
predicted concentration from the project is less than or equal to the de minimis level 
listed in the following table: 

Pollutant Averaging Time De Minimis (µg/m3) 

S02 1-hr 7.8 

S02 3-hr 25 

S02 24-hr 5 

S02 Annual 1 

NOZ 1-hr 7.5 

NOZ Annual 1 

• 	If the maximum predicted concentration from the project is greater than de minimis, a 
site wide analysis must be conducted. 

• 	Model the allowable emission rate of all sources on sitc that emit the regulated 
pollutant 

• 	The maximum predicted concentration must be used when modeling with one year of 
meteorology data. 

• 	The high, second high may be used when modeling with 5 years of ineteorology data 
for the S02 3-hr, S02 24-hr, S02 annual, and NOZ annual NAAQS. 

• 	The form of the standard may be used be used when modeling with 5 years of 
meteorology data for the S02 and NO21-hr NAAQS. 
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Add a background concentration to the predicted site wide concentration and 
compare the total concentration to the NAAQS. Compliance with the NAAQS is 
demonstrated if the total concentration is less than NAAQS listed in the following 
table: 

Pollutant Averaging Time NAAQS (µg/m 3) 

S02 1-hr 196 

SOZ  3-hr 1300 

SOZ 24-hr 365 

S02  Annual 80 

NO2 1-hr 188 

NO2 Annual 100 

• 	Screening background concentration values can be found at 
www.tceq.texas.gov/permittingJair/memos/interimiu 	naa s.q html 

• 	If the screening background concentration values are too conservative, contact the Air 
Dispersion Modeling Team at 512-239-1250 for further guidance. The applicant 
should be prepared to present and discuss alternative background concentrations. 

Streamlining Techniques 

The following section contains approaches that may be used to streamline the modeling required 
to demonstrate compliance with the health effects, NAAQS, or state property line analysis. The 
streamlining techniques are NOT required, but may be used to streamline the analyses. 

Controlling Concentrations 

Short-term standards are usually the controlling concentrations; that is, if the standard is 
met for the shortest time period, standards for longer averaging periods will also be met. 
Therefore, if the predicted concentrations from the maximum 1-hour emissions for a 
NAAQS or applicable state standard are at or lower than the concentrations from a longer 
averaging period, the demonstration is complete. For example, if the predicted 1-hour S0 2  
concentration is 150 gg/m3 , the demonstration for all S02 NAAQS and state standards 
except the annual NAAQS is complete. However, the screening conversion factor of 0.08 
can be used to convert the hourly concentration to an annual concentration, and in this case, 
the annual NAAQS will not be exceeded. Document the use of this technique in the 
modeling report. 
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Collocation of Emission Points 

Collocating stacks may be appropriate for both screening and refined analyses if the 
individual emission points emit the same pollutant(s); have stack heights, volumetric flow 
rates, or stack gas exit temperatures that do not differ by more than about 20 percent; and 
are within about 100 meters of each other. 
• 	Use the following equation to determine the worst-case stack: M=(h S  V TS)/Q 
• 	Where: 

• 	M= a parameter that accounts for the relative influence of stack height, plume 
rise, and emission rate on concentrations; 

• 	hs  = the physical stack height in meters; 
• 	V=(ri/4)dZvs  = the stack gas flow rate in cubic meters per second. 
• 	II = pi 
• 	d= inside stack diameter in meters; 
• 	vs  = stack gas exit velocity in meters per second; 
• 	TS  = the stack gas exit temperature in Kelvin; 
• 	Q= pollutant emission rate in grams per second. 
The stack that has the lowest value of M is used as a representative stack. 
The sum of the emissions from all stacks is assumed to bc emitted from the 
representative stack. 

Generic Modeling Approach 

This technique uses a unit emission rate (1 pound per hour ) to determine if the maximum 
contribution from each permitted source when added together, independent of time and 
space, could exceed a standard or ESL. This is a conservative procedure since the 
maximum concentration from all sources modeled concurrently cannot be more than the 
sum of the maximum concentration from each source modeled separately. 
• 	Determine a generic impact for each source by modeling each source with a unit 

emission rate of 1 pound per hour; the source's actual location; and the source's 
proposed stack parameters represented in the permit application. 

• 	In ISC this is done by setting up a separate source group for each source. 
• 	The SCREEN3 model can also be used for this demonstration with a separate 

SCREEN3 model run for each source. 
• 	Multiply the predicted generic impact by the proposed pollutant specific emission 

rate for each source to calculate a maximum predicted concentration for each source. 
• 	Sum the maximum predicted concentration for each source to get a total predicted 

concentration for each pollutant. 
• 	The sum of the maximum concentrations (for each pollutant, independent of time and 

space) is then compared with the threshold of concern for each pollutant. 

Reporting Requirements 

Once the modeling exercise is complete, the modeling approach and results should be 
summarized in a modeling report. The modeling report should be sent to the TCEQ permit 

< 

	

	reviewer and include a CD with all modeling input files, plot files, output files and all other files 
of supporting information used in the modeling demonstration. 
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Interim 1-Hour NOZ  NAAOS Guidance  
for En2ines Authorized under ~ 106.512 

Disclaimer: Any actions may be affected by EPA written guidance. 

Background 

EPA has established a new 1-hour National Ambient Air Quality Standard (NAAQS) for 
NOZ at 188 micrograms per cubic meter (µg/m 3) that became effective on Monday, April 
12, 2010. Any project application that has new NOx/NO2 emissions or any increases 
(regardless of decreases also proposed in the project) must demonstrate compliance with 
both the 1-hour and annual (100 µg/m 3) standards. An exception would be if the project 
is an identical replacement at the same location with the same NO2 emissions and 
dispersion characteristics. 

The oil and gas projects for the following registrations must evaluate compliance with 
this new hourly standard, because their specific requirements discuss a demonstration of 
compliance with standards: 

•§ 106.512 Engines and Turbines (not any associated § 106.352 small combustion 
devices or § 106.492 Flares at this time) 

•§ 116.620 Oil and Gas Production Standard Permit (only with engines which are 
~ . 	 using 106.512 per the standard permit requirements) 

Compliance Demonstration 

If a 1-hour NOZ NAAQS demonstration for the project needs to be performed, it shall be 
done using method (A), (B), or (C) of 30 TAC 106.512 Condition 6. If inethod (A) is 
used, modeling may be done using one of the following nitrogen dioxide (NO2)/NOx 
ratios: 

• a default value of 0.75, or 

• the appropriate value given in Figure 1 of 30 TAC 106.512(6)(A), or 

• a ratio derived from actual test data. 

If the applicant chooses to use a ratio derived from test data, appropriate documentation 
shall be provided to demonstrate its validity. 

Modelins! Guidance 

The applicant may choose to do modeling using SCREEN3 or ISC3-PRIME. Regardless 
of the method chosen, the applicant should: 
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1. Model the project increase and compare the result to the de minimis value. The 
agency will use an interim de minimis value of 10 µg/m 3 . If the project increase is less 
than or equal to the de minimis value, no further review is needed. 

2. If the project increase exceeds the de minimis value of 10 µg/m 3, then add the 
modeled concentration from the project increase to a conservative background value for 
the appropriate region/county (contact agency staff to obtain background values) and 
compare the sum to the hourly standard of 188 µg/m 3 . Applicants may contact the Air 
Dispersion Modeling Team at 512-239-1250 to determine if a more representative 
background value is available, based on the location of the facility. 

3. If doing SCREEN3 modeling, either of the following approaches may be employed: 

• Combine all facilities together at the closest property line using the facility with the 
"worst-case" dispersion parameters and run the model using a maximum hourly 
emission rate to obtain the combined 1-hour concentration; or 

• Run the model with "overlapping" receptor grids -- one run for each facility using the 
maximum hourly emission rate. Sum the predicted concentrations at and beyond the 
property line and determine the maximum concentration. 

4. If the applicant decides to do full scale dispersion modeling, the following procedure 
should be followed: 

• The applicant will have to call the Air Dispersion Modeling Team 512-239-1250 to 
schedule a pre-modeling meeting. The modeling guidelines checklist can be found at 
http://www. tceq. state.tx.us/assets/public/permitting/air/Guidance/NewS  ourceReview/ 
gd chk.pdf 

• During the pre-modeling meeting, all NOx emissions associated with the project will 
be discussed and a Table 1 A will need to be provided. 

• After the checklist is approved, the applicant can then submit the modeling results to 
Rule Registrations Section reviewer and the Air Dispersion Modeling Team. 

• Upon acceptance of the modeling results, the applicant may submit (for PBR using 
Form PI-7-CERT and for Standard Permits Form PI-1S) to  certify  the project and the 
modeling results. 

Options for Applicants  

If an applicant cannot meet the 1-hour standard using one of the methods described 
above, they have the following options (in order of preference): 

l. The applicant can review and revise as appropriate their inputs, emission factors, etc. 
Example: If an applicant originally used 2.0 g as their NOx factor but later discovered 

t 
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they could use 0.5 g and revise their calculations to meet the new standard, then they will 
need to  certify . An example of an appropriate use of this option would be site-specific 
testing which demonstrated a lower emission factor than the vendor-supplied value. 

2. The applicant can reduce or eliminate the NOx increase by installing controls, 
increasing stack height, leasing more land to increase the property line distance, etc. 

Page 3 of 3 
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Interim 1-Hour Nitrogen Dioxide (NO2) NAAQS Implementation Guidance 
July 22, 2010 

The New 1-Hour NO2  National Ambient Air Quality Standards (NAAQS) 

The U.S. Environmental Protection Agency (EPA) promulgated a new 1-hour National 
Ambient Air Quality Standard (NAAQS) for NO2 (February 9, 2010) that became 
effective April 12, 2010. The 1-hour NO2  standard is 100 parts per billion (ppb) or 188 
micrograms per cubic meter (pg/m 3 ) at 25° Celsius (C) and 760 millimeters of inercury 
(mm Hg). EPA retained the annual standard (100 pg/m 3 , 53 ppb) and annual increment 
(25 pg/m 3).' EPA is currently conducting a separate review of the secondary NO Z  
NAAQS jointly with a review of the secondary S02 NAAQS. 

The EPA retained the annual primary and secondary standards and did not propose a 
change to the significant emission rate (SER) or significant monitoring concentration 
(SMC) and did not propose a 1-hour significant impact limit (SIL). The EPA is reviewing 
secondary standards and plans to propose secondary standards for NO2 in July 2011. 

In addition, in the notice EPA explains 

• the state's responsibility to develop and implement a state implementation plan 
(SIP) that contains state measures necessary to achieve the air quality standards 
in each area (page 6521) and 

• that minor new source review (NSR) programs must meet the statutory 
requirements in section 110(a)(2)(C) of the federal clean air act (CAA) which 
requires *** regulation of the modification and construction of any stationary 
source *** as necessary to assure that the [NAAQS] are achieved (page 6525). 

TCEQ's General Air Permitting Authority 

The TCEQ implements the NSR program through statutory authority for air permitting 
contained in Chapter 382 of the Texas Health and Safety Code -- the Texas Clean Air 
Act (TCAA). The current SIP and SIP-approved portions of Title 30, Texas 
Administrative Code (TAC) Chapters 106 and 116 implement the requirements of the 
TCAA and provide the basis to regulate 1-hour NO2 for major and minor sources. 2  

' 75Federal Register 6474, Primary National Ambient Air Quality Standards for Nitrogen Dioxide, 
Final Rule, February 9, 2010. 

2  30 TAC Section 116.110 requires an authorization to construct or modify a facility. Section 
116.111 requires an applicant to demonstrate control technology and protectiveness before a permit can 
be issued. Computer modeling may be required as part of the demonstration. These rules apply to minor 
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In addition, the TCAA directs the commission to comply with the federal Clean Air Act 
(FCAA). The FCAA requires the state to develop a SIP that includes an air permit 
program. The program must regulate the construction and modification of any stationary 
source to assure the NAAQS are achieved; bring nonattainment areas into and maintain 
attainment of the NAAQS; and to prevent significant deterioration of air quality. The EPA 
has developed a NSR program that encompasses the statutory and regulatory 
programs that regulate the construction and modification of stationary sources as 
provided under FCAA section 110(a)(2)(C), FCAA Title I, parts C and D, and 40 Code of 
Federal Regulations (CFR) Sections 51.160 through 51.166. 

• As of April 12, 2010, applicants must demonstrate compliance with the 1-hour 
NAAQS. 

■ Applies to new and modified facilities with increases of nitrogen oxide 
(NOx)/NO 2 .Applies to major and minor sources. 

■ Any permit and standard permit/PBR registration under technical review that 
specifically requires a NAAQS or NO2 NAAQS compliance demonstration 3  
must demonstrate compliance with the 1-hour NO2 standard. 

■ The Air Permits Division (APD) will evaluate all standard permits and permits 
by rule (PBRs) to determine whether an hourly NO 2  NAAQS analysis would 

t., 	 be appropriate and needed to confirm claims or amend these permitting tiers. 

• Major source applicabiiity is the first part of the permit technical review. The 
significance level remains at 40 tons per year. 

■ If projects "net out" of major NSR review, minor NSR review is still required 
for facilities with new or increased emissions. 

EPA Guidance 

On June 29, 2010, EPA released guidance concerning implementation of the 1-hour 
NO2  NAAQS for the NSR PSD program. 4  While the EPA focuses its discussion on the 

and major sources. Additional requirements are contained in Sections 116.150-151 and 116.160-163 for 
major sources and major modifications. At this time: 30 TAC §106.512.Stationary Engines and Turbines 
(not any associated §106.352 small combustion devices or §106.492 Flares at this time); 30 TAC 
§116.617 State Pollution Control Project Standard Permit; 30 TAC §116.620 Installation and/Modification 
of Oil and Gas Facilities (only with engines which are using §106.512 per the standard permit 
requirements). 

3  At this time: 30 TAC §106.512.Stationary Engines and Turbines (not any associated §106.352 
small combustion devices or §106.492 Flares at this time); 30 TAC §116.617 State Pollution Control 
Project Standard Permit; 30 TAC §116.620 Installation and/Modification of Oil and Gas Facilities (only 
with engines which are using §106.512 per the standard permit requirements). 

~ 	 4  http://www.epa.gov/nsr/documents/20100629no2guidance.pdf  
~ 
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prevention of significant deterioration (PSD) portion of the NSR program, the TCEQ 
continues to base implementation of. the state minor source program on EPA's major 
source guidance as applicable. 

• Stephen D. Page Memorandum, June 29, 2010, Guidance Concerning the 
Implementation of the 1-hour NO2 NAAQS for the Prevention of Significant 
Deterioration Program (Page Memo). 

• Anna Marie Wood Memorandum, June 28, 2010, General Guidance for 
Implementing the 1-hour NO2 National Ambient Air Quality Standard in 
Prevention of Significant Deterioration Permits, Including an Interim 1-hour NO2 
Significant Impact Level (Wood Memo.) 

• Tyler Fox Memorandum, June 28, 2010, Applicability of Appendix W Modeling 
Guidance for the 1-hour NO Z  National Ambient Air Quality Standard (Fox Memo). 

In addition, on July 15, 2010, EPA conducted a webinar that discussed the guidance 
contained in the memorandum and answered questions e-mailed from participants. 5  

Air Permits Division (APD) Interpretation of EPA Guidance 

The APD will apply the EPA guidance on a case-by-case basis. There are many areas 
that require technical judgment and coordination with EPA. Following are some general 
comments permit reviewers and applicants should be aware of concerning EPA's 
interim guidance and APD's interim impiementation: 

Page Memo 

Pages 1-2. EPA focuses the discussion on PSD and does not directly refer to minor 
NSR. To meet TCAA and FCAA requirements and ensure consistency with the current 
permitting process, the APD continues to consider EPA's major source guidance as 
applicable to implement the state minor NSR program. 

Wood Memo 

Page 3. Introduction. The EPA explains that as of April 12, 2010, applicants must 
demonstrate that proposed emissions increase will not cause or contribute to a NAAQS 
violation. Applicants and reviewers must evaluate new and increased NOx/ NO 2  

5  http://www.epa.gov/apti/webinars/WEBINAR-NO2%20Policy%20Guidance  7-15-2010.pdf and 
http://www.epa.aov/apti/webinars/WEBINAR-Part2  NO2 ModelinaGuidance 15JuIy2010.pdf 
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{' 	emissions associated with a project to satisfy this requirement. Air dispersion modeling 
may be required as applicable to support the evaluation. Modeling procedures for major 
or minor projects must be preapproved through development and review of a modeling 
checklist or protocol with the applicant, permit reviewer and modeling staff. Applicants 
must send major source (PSD) modeling protocols to EPA Region 6 as well. 

Page 5. Air Quality Based Emission Limitations. The TCEQ's three-tier best available 
control technology (BACT) process is equivalent to EPA's top-down process. APD is 
currently updating pollution control guidance and will provide a draft to stakeholders for 
comment. 

Pages 5-6. 

• Demonstrating Compliance ... Cause or Contribute. APD will use the EPA 1-hour 
interim NO2 SIL to determine when a project would cause or contribute to a 
modeled NAAQS violation. However, if the model predicts a violation but the 
project is not significant, the APD may request that the applicant provide the 
sources that were predicted to cause the violation if this information was not 
included in the modeling output. 

( 	 • Mitigating Violations with Air Quality "Offsets." While EPA refers to "offsets" the 
emission reductions required for PSD in 40 CFR 165(b)(3) are not the same as 
the mandatory offsets required for nonattainment review. See 30 TAC Section 
116.161. Applicants can mitigate modeled adverse impacts by such actions as 
direct emissions reductions, emission reductions through enhanced control, 
enforceable permit conditions, and increasing stack height according to Good 
Engineering Practice. 

Pages 10-11. Significant Emissions Rate (SER). The SER is used to determine 
applicability of major NSR to new or modified sources of NO2. While projects can net 
out of major NSR, they must be evaluated under TCEQ rules for minor NSR. This 
would include a BACT and impacts evaluation. 

Pages 11-13. Interim 1-hour SIL (also referred to as de minimis impact). The APD will 
use the EPA interim 1-hour NO2 SIL of 4 ppb. This value equates to 7.5 tag/m 3  at 25° C 
and 760 mm Hg. Before EPA provided its SIL, the APD advised applicants to use the 
SIL developed by NESCAUM (Northeast States for Coordinated Air Use Management). 
However, any modeling already submitted or in progress based on that SIL (10 Ng/m) 
will not need to be reaccomplished. For the public record applicants can refer to EPA's 
and APD's guidance in their air quality analysis to justify the use of an interim SIL. 

~ 
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Page 12. Use of the Interim SIL. Results from the SCREEN3 model may be used for 
major and minor projects. For minor NSR, the applicant may compare the interim de 
minimis to 

• the highest modeled 1-hour NO2 concentration predicted across all receptors 
based on 1-year of APD designated meteorological dataset for the project, or 

• the highest of the 5-year average of the maximum modeled 1-hour NO 2  
concentration predicted each year at each receptor based on the APD 
designated 5-year meteorological dataset for the project. 

If the project is less than or equal to the de minimis, no further review is needed. If the 
project concentrations exceed the de minimis value, a site-wide NO2 NAAQS analysis 
must be performed. 

Fox Memo 

Page 14. Introduction. EPA provides general guidance in 40 CFR Part 51 Appendix W 
on how to conduct an air quality analysis. In the Fox memo, EPA clarifies guidance 
contained in Appendix W that does not specifically address procedures for the 1-hour 
NO2 NAAQS, and provides selected interim implementation guidance. In general 

• For major NSR, follow EPA guidance contained in the referenced EPA 
memoranda as annotated by APD. 

• Do not back calculate from an annual concentration to obtain a 1-hour 
concentration. 

• Design the size of the receptor grid to be large enough to show that 
concentrations are decreasing from the site. 

• Include nearby off-property emissions in the inventory, as applicable. Obtain a 
short-term 1-hour NO2 retrieval from the PSDB to a maximum distance of 50 
kilometers from the site. For PSD, include any technically complete (sent to 2nd 
Public Notice) or recently issued permits, as applicable. 

• Provide air quality data in the area near the proposed facility. The air quality is 
the ambient background concentration that is added to the maximum predicted 
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concentration. It is the applicant's burden to determine the air quality data to be 
used in the air quality analysis and demonstrate its representativeness. 

o The division will provide interim background concentrations for screening 
purposes. Applicants should contact the modeling staff for assistance 
regarding refined background concentrations. 

• Use conservative screening background concentrations for projects that exceed 
the de minimis concentration. 

o For PBR / standard permit demonstrations, as applicable. Add the screening 
background concentration for the county/region to the predicted concentration 
from the project. If the project plus background is less than or equal to 188 
pg/m3 , the demonstration is complete. 

o For case-by-case minor source permitting. Follow the procedure for PBR / 
standard permits with prior approval. The applicant must demonstrate that 
the procedure is appropriate based on factors such as 

■ Total NO2  emissions at the site 

• Facility location and dispersion parameters 

■ Previous approved modeling results 

• Round concentrations to be compared to the NAAQS 6  to the nearest whole number 
or 1 ppb (decimals 0.5 and greater are rounded up to the nearest whole number, and 
any decimal lower than 0.5 is rounded down to the nearest whole number). 

• Ratio method. Adjust predicted concentrations from site wide 1-hour emissions 
from other pollutants of combustion. For example, 1-hour S02 or CO 
concentrations used as a surrogate for 1-hour NO Z concentrations. 

o Develop appropriate ratios.' Example, [NO 2  X= (NO2  Q) ( SOZ  X) = (SOZ  Q)]. 

o Add NO2  background concentrations to the adjusted S0 2  or CO maximum 
surrogate concentration. If the project plus background is less than or equal to 
188 tag/m 3 , the demonstration is complete. 

6  40 CFR 50 Appendix S, 4.2 Rounding Conventions forthe 1-hour Primary NOZ  NAAQS 
( 	 ' Q = emissions; X = concentrations. 
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Use of nearby ambient monitored data -- Planned maintenance, startup, 
shutdown (MSS). 

o The site cannot be new and all facilities must have been operating. 

o Applicants must demonstrate that the hourly NO 2  emission rate being 
requested for the planned MSS maximum allowable emission rate table 
(MAERT) is a value that actually occurred (within approximately pius or minus 
10%). 

o Applicants can identify the closest NO2 ambient air monitor to the site. 

■ If a monitor is within approximately 10 kilometers (- 6 miles), the applicant 
must obtain and provide the highest 1-hour NO 2  concentration within at 
least the most recent three years of complete data, as well as the period 
of time the emissions actually occurred. 

If the highest concentration exceeds the 1-hour NO2  NAAQS, or a monitor 
is not within approximately 10 kilometers (- 6 miles), the applicant must 
coordinate with the permit reviewer to request a modeling meeting or 
conference call with the permit reviewer and modeling staff to determine 
an alternative approach to demonstrate compliance. This approach may 
require refining the monitored data to account for the form of the standard, 
obtaining representative monitoring data from another location, and/or 
modeling. 

Uses of nearby ambient monitored data -- PBR/standard permit 
Production/Operation. 

o The site cannot be new and all facilities must have been operating. 

o Applicants can identify the closest NO2 ambient air monitor to the site. 

If a monitor is within approximately 10 kilometers (-6 miles), the applicant 
must obtain and provide the highest 1-hour NO 2  concentration within at 
least the most recent three years of complete data, as well as the period 
of time the emissions actually occurred. 

If the highest concentration exceeds the 1-hour NO 2  NAAQS, or a monitor 
is not within approximately 10 kilometers (- 6 miles), the applicant must 
coordinate with the air dispersion modeling team to request a modeling 
meeting or conference call with modeling staff to determine an alternative 
approach to demonstrate compliance. This approach may require refining 
the monitored data to account for the form of the standard, obtaining 
representative monitoring data from another location, and/or modeling. 

, 
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Page 15. SCREEN3 can be used for major and minor projects. APD must preapprove 
the use of SCREEN3 for multiple facilities if the applicant proposes non-standard 
modeling techniques. 8  The Industrial Source Complex model with Plume Rise Model 
Enhancements (ISC-PRIME) can be used for minor projects. 

Page 15. Tier 2. The NOx / NO2 conversion factor of 75% may be used for PSD and 
minor source screening (SCREEN3) or refined modeling (ISC-PRIME or AERMOD, as 
applicable). 

Page 15. Tier 3. Applicants must submit protocols and APD and EPA must preapprove 
the use of the ozone limiting method (OLM) or the Plume Volume Molar Ratio Method 
(PVMRM). This requirement applies to major and minor projects. 

Page 18. Emission Inventories. Applicants can obtain 1-hour NO2 emission rates for 
off-property sources from the Point Source Database (PSDB). Permit reviewers can 
advise applicants to include emission rates from authorized facilities that are not 
included in the PSDB as applicable. 

8  Some standard techniques: use the stack with the worst-case dispersion as a representative 
stack. Assume project maximum emissions are emitted from the representative stack. Or, one run for 
each facility using the maximum hourly emission rate and 1) sum the predicted concentrations from 
overlapping grids or 2) sum the highest concentration anywhere on the grid from each run to determine 
the maximum concentration. Use the following equation to determine the worst-case stack: M= hs V Ts 
~ Q where 
M= a parameter that accounts for the relative influence of stack height, plume rise, and emission rate on 
concentrations; 
hs = the physical stack height in meters; 
V=(Tr/4) d 52  vs  = stack gas flow rate in cubic meters per second; 
ds = inside stack diameter in meters; 
vs = stack gas exit velocity in meters per second; 
Ts = the stack gas exit temperature in Kelvin; and, 
Q= pollutant emission rate in grams per second. 

The stack that has the lowest value of M is used as a representative stack. The sum of the emissions 
from all stacks is assumed to be emitted from the representative stack; that is, the stack whose 
parameters resulted in the lowest value of M. 

L 
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Interim 1-Hour NO2 Screening Background Concentrations 
in micrograms per cubic meter (pg/m 3)' 

Region / Specific 
County2  

Screening 
Background 

Region / Specific 
County 

Screening 
Background 

1 70 10 70 
Jefferson 90 
Oran e 70 

2 70 

3 70 11 70 
Travis 85 

4 70 12 70 
Dallas 104 Brazoria 75 
Ellis 85 Galveston 75 

Tarrant 107 Harris 120 
Montgomery 75 

5 70 13 70 
Titus 90 Bexar 100 
Rusk 90 

6 70 14 70 
E{ Paso 124 Nueces 90 

7 70 15 70 
Hildal o 100 

8 70 16 70 
Webb 100 

9 70 
Freestone 90 
Limestone 90 

These values are conservative and based on available ambient monitoring design 
values (2007-2009) and may change as more research is conducted and/or data 
obtained. 

If a value is too conservative, contact the Air Dispersion Modeling Team to determine if 
a more refined background concentration is available. 

1  Use the value for the region the project will be located in, or county if listed 
2  NAAQS in 188 pg/m3  converted from parts per billion based on standard temperature and pressure 

t 
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Texas Natural Resource Conservation Commission 
IT 

NSRPD Staff 	 DATE: August 3, 1998 

Dom Ruggeri, Team Leader 
Air Dispersion Modeling Team (ADMT) 

Modeling Guidance for Exemption 106.512 (Formerly SE 6) 

If an applicant meets the general requirements to claim an exemption under this rule, the applicant 
must demonstrate that emissions from an exempted source will not cause or contribute to a 
violation of the NO Z  NAAQS [106.512(6)]. One of the methods to show compliance with the NO 2  
NAAQS involves dispersion modeling [106.512(6)(A)].  The applicant can use the following 
procedure to conduct the modeling demonstration: 

Step 1. Determine the long-term hourly emission rate for each source. 
Use the applicable NO Z/NOX  ratio in Figure 1: 30 TAC § 106.512 (6) (A) to adjust the hourly rate 
for each source. 

Step 2. Determine if the NO Z  de minimis is exceeded. 
Use EPA's SCREEN3 or ISCST3 model to determine if the new or modif9ed sources' emissions 
will exceed the NO Z  de minimis of 1gg/m 3 . If the predicted concentration is s 1gg/m 3 , the 
demonstration is complete. If not, go to Step 3. 

Step 3. Determine the background concentration from the Screening Background Concentrations 
table (attached). If the predicted concentration plus background is < 100 gg/m 3 , the 
demonstration is complete. If not, a full state NAAQS analysis may be required if the screening 
background concentration cannot be refined to a more representative value. Go to Step 4. 

Step 4. Determine if there is a NO2  monitor in the county. If not, go to Step 5. 
Obtain a background concentration from a representative monitor in the county. Use the most 
recent annual concentration from the Aerometric Information Retrieval System (AIRS) 
[www.epa.gov/airsweb/monreps.htm]  that is based on at least 6570 hours of observations. 

Convert the concentration from ppm to µg/m 3  by multiplying the AIRS concentration by 1887. 
If the predicted concentration plus the monitored background concentration is <_ 100 µg/m 3 , the 
demonstration is complete. If not, a full state NAAQS analysis may be required. Contact the 
ADMT staff for modeling guidance. 

Step 5. Contact the ADMT staff for assistance in developing a representative background 
concentration. If the predicted concentration plus a representative background concentration is 
< 100 µg/m3 , the demonstration is complete. If not, a full state NAAQS analysis may be 
required. Contact the ADMT staff for modeling guidance. 

Attachment 
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SCREENING BACKGROUND CONCENTRATIONS 
NO 2  

August, 1998 

Note: Use regional values unless concentrations for a specific county are provided. 

Regional Background / Specific County Background - Annual Concentration (gg/m 3 ) 

Region 1 Region 2 20 Region3 Region 4 Region 5 Region 6 20 Region 7 Region 8 
20 20 20 20 20 20 

Potter Lubbock Wichita Collin Rusk El Paso Ector 
25 25 25 25 30 70 35 

Dallas Smith 
55 25 

Denton Titus 
25 30 

Ellis 
25 

Tarrant 
40 

Regional Background / Specific County Background - Annual Concentration (gg/m 3 ) 

Region 9 Region 10 Region 11 Region 12 Region 13 Region 14 Region 15 Region 16 
20 20 20 20 20 20 20 20 

Bell Jefferson Fayette Brazoria Bexar Nueces Cameron Webb 
40 35 30 35 50 35 30 25 

Limestone Orange Travis Chambers Victoria Hidalgo 
25 35 45 25 25 30 

McLennan Williamson Ft. Bend 
30 25 35 

Robertson Galveston 
35 30 

Harris 
60 

Montgomery 
25 
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Appendix B 

Screening Factors and Ratio Techniques 

Screening Factors. For averaging times greater than one hour, the maximum concentration will 

generally be less than the 1-hour value. Use the factors in Table 13-1 to convert point and volume 

source related concentrations (EPA, 1992a and ADMT memo on the ADMT Internet page for 

lead modeling). Do not use the multiplying factors to obtain concentrations from area sources for 

averaging times greater than one hour. Concentrations close to an area source will not vary as 

much as those for point and volume sources in response to varying wind directions, and the 

meteorological conditions which are likely to give maximum 1-hour concentration can persist for 

several hours. Therefore, to be conservative, ADMT recommends that the maximum 1-hour 

concentrations for area sources be assumed to apply for averaging periods out to 24 hours. 

Table B- 1. Multiplying ractors 
to Convert 1-Hour Point and Volume Source 

Concentrations to Other Averaging Times 

Averaging Time Multi lying Factor 

3-Hour 0.9 

8-Hour 0.7 

24-Hour 0.4* 

Quarterly 0.2* 

Annual 0.08 * 

* Can be used for area sources. 

Ratio Technique 1. This technique uses a unit emission rate (1 pound per hour or 1 gram per 

second) to determine if the maximum contribution from each permitted source when added 

together, independent of time and space, could exceed a standard or ESL. This is a conservative 

procedure since the maximum concentration from all sources modeled concurrently cannot be 

more than the sum of the maximum concentration from each source modeled separately. 

Each source is evaluated separately with a unit emission rate, such as 1 pound per hour or 1 gram 

per second; the source's actual location; and the source's proposed stack parameters represented 

in the permit application. In the ISC models this is done by setting up a separate source group for 
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each source. The SCREEN model can also be used for this demonstration with a separate 

SCREEN model run for each source. 

The maximum predicted concentration for each source is then multiplied by the appropriate 

emission rate factor for each source and for each pollutant. The emission rate factor is the ratio of 

the approved emission rate divided by the unit emission rate. 

The sum of the maximum concentrations (for each pollutant, independent of time and space) is 

then compared with the threshold of concern for each pollutant. If the sum for any pollutant is 

greater than that value, then refined modeling may be required and if so, enter the emission rate 

for each source for this pollutant into the model for additional evaluation so that time and space 

are considered. 

Determining individual source contributions to the ALL source group maximum concentration in 

the ISC model is not appropriate unless there is only one source or the pollutants are emitted in 

exactly the same amount for all sources, or pollutants are emitted in exactly the same ratio for all 

sources. 

Ratio Technique 2. One pollutant is modeled for all sources with TNRCC approved emission 

( rates and stack parameters. Other TNRCC approved pollutant emission rates are then compared 

with the modeled pollutant emission rate to determine the source which has the maximum ratio. 

This maximum ratio is then multiplied by the predicted maximum off-property concentration for 

the pollutant modeled. If the resulting maximum concentration exceeds a value of concern, then 

additional refined modeling may be needed and, if so, enter the emission rate for each source of 

this pollutant into the model. 

Ambient Ratio Method. The EPA adopted a new method to predict annual NO, concentrations 

[GAQM, Section 6.2.3 (EPA, 1995a)] that can be applied during screening modeling or refined 

modeling. This method consists of two approaches. One approach applies a conversion factor to 

the emission rate, and the other applies a conversion factor to the predicted concentration. The 

process is outlined in the following steps that do not need to be applied in sequence. 

Step 1: Assume total conversion of NO x  to NO,. Use the NO x  emission rate as a surrogate for 

the NO , emission rate. Conduct screening or refined modeling, as applicable. This approach is 

conservative but is not realistic. If the concentration exceeds the de minimis or NAAQS (with 

background concentration added), go to Step 2. 

B-2 
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Step 2: Apply a conversion factor to the predicted concentration. 

Step 2a: Assume limited conversion of NO X  to NO 2 . Multiply the predicted annual NO X  

concentration by the national default of 0.75. This approach is conservative. If additional 

refinement is needed, go to Step 2b if applicable. 

Step 2b: Obtain a representative factor for conversion of NO X  to NO ,. Multiply the predicted 

annual NO X  concentration by a measured NO ,/ NO X  ratio obtained from a site-specific or 

representative regional air monitor. 

Step 3: Apply a conversion factor to the emission rate. 

Step 3a: Assume limited conversion of NO X  to NO ,. Multiply the NO X  emission rate by the 

national default of 0.75. This approach is conservative. Conduct screening or refined modeling, as 

applicable. If additional refinement is needed, go to Step 3b, if applicable. 

Step 3b: Obtain a representative factor for conversion of NO X  to NO ,. Multiply the emission rate 

by a measured NO ,/ NO X  ratio obtained from a site-specific or representative regional monitor. 

Conduct screening or refined modeling, as applicable. 

B-3 
~ 

5-41 

EFSCOP00002311 



~ 

National Ambient Air Quality Standards (NAAQS) I Air and Radiation I US EPA 	Page 1 of 1 

,~ffD STqh 	
http://www.epa.gov/air/criteria.htmi  

V  
Air and Radiation 	

Last updated on Tuesday, November 08, 2011 
 

You are here: EPA Home Air and Radlation National Ambient Air Quality Standards (NAAQS) 
®ep® r 

National Ambient Air Quality Standards (NAAQS) 

The  Clean Air Act , which was last amended in 1990, requires EPA to set  National Ambient Air Quality Standards  (40 CFR part 50) 
for pollutants considered harmful to public health and the environment. The Clean Air Act identifies two types of national ambient 
air quality standards. Primary standards provide public health protection, including protecting the health of "sensitive" 
populations such as asthmatics, children, and the elderly. Secondary standards provide public welfare protection, including 
protection against decreased visibility and damage to animals, crops, vegetation, and buildings. 

EPA has set National Ambient Air Quality Standards for six principal pollutants, which are called "criteria" pollutants. They are 
listed befow. Units of ineasure for the standards are parts per million (ppm) by volume, parts per billion (ppb) by volume, and 

micrograms per cubic meter of air (Ng/m). 

Pollutant Primary/ Averaging Level Form 
[final rule cite] Secondary Time 

Carbon Monoxide  8-hour 9 ppm Not to be exceeded more than 
[76 FR 54294, Aug 31.  
2011] 

primary once per year 1-hour 35 ppm 

[73 FR 66964, Nov 12.  and 
Pe onda ry 

mollnth 3 ~15 	Ng/m3 Not to be exceeded 
2008] average 

Nitrogen Dioxide  primary 1-hour 100 ppb 9 	
ercentile, averaged over 3 

Y eare 
[75 FR 6474, Feb 9. 2010 1 
[ 61 FR 52852 ,  Oct 8 ,  1996 ] P rimary and 

secondary 
Annual 53 ppb ~' Annual Mean 

Ozone  
[73 FR 16436, Mar 27.  primary and 8-hour 0.075 ppm u 

Annual fourth-highest daily 
maximum 8-hr concentration, 

2008 1  seconda ry averaged over 3 years 

Annual 15 pg/m3 
al mean, averaged over 3  

PM2.5 primary and years 

24-hour 35 pg/m3 
98th 	ercentile, 	ed over 3 avera 

p 	 g  years 
Pa rticle Pollution  secondary 
[71 FR 61144.  
Oct 17, 2006 ] 

PM10 d se ondary  24-hour 150 ug/m3  
Not to be exceeded more than 
once per year on average over 3 
years 

99th percentile of 1-hour daily 
Sulfur Dioxide  primary 1-hour 75 ppb u maximum concentrations, 
[75 FR 35520. Jun 22. 2010 1 averaged over 3 years 
[38 FR 25678, Sept 14, 
1973] Not to be exceeded more than 

secondary 3-hour 0.5 ppm once per year 

as of October 2011 

(1) Final rufe signed October 15, 2008. The 1978 lead standard (1.5 pg/m3 as a quarterly average) remains in effect until one year after an area is 
designated for the 2008 standard, except that in areas designated nonattainment for the 1978, the 1978 standard remains in effect until 
impiementation plans to attain or maintain the 2008 standard are approved. 

(2) The official level of the annua{ NO2 standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer comparison to the 1- 
hour standard. 
(3) Final rule signed March 12, 2008. The 1997 ozone standard (0.08 ppm, annual fourth-highest daify maximum 8-hour concentration, averaged over 
3 years) and related implementation rules remain in place. In 1997, EPA revoked the 1-hour ozone standard (0.12 ppm, not to be exceeded more than 
once per year) in all areas, aithough some areas have continued obiigations under that standard ("anti-backsliding"). The 1-hour ozone standard is 
attained when the expected number of days per cafendar year with maximum hourly average concentrations above 0.12 ppm is less than or equal to 1. 

(4) Final rule signed June 2, 2010. The 1971 annual and 24-hour 502 standards were revoked in that same rulemaking. However, these standards 
remain in effect until one year after an area is designated for the 2010 standard, except in areas designated nonattainment for the 1971 standards, 
where the 1971 standards remain in effect until implementation pians to attain or maintain the 2010 standard are approved. 

See historical tables of NAAQS standards 

Carbon Monoxide  
Lead 
Nitrogen Dioxide  
Ozone 
Particle Pollution  
Sulfur Dioxide 
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Interim 1-Hour S0 2  Screening Background Concentrations 
in micro rams per cubic meter ( 	 m3)1 

Region/Specific 
County2  

Screening 
Background 

Region/Specific 
County 

Screening 
Background 

1 50 5 50 

Hutchinson Cannot be used Titus Cannot be used 

Potter Cannot be used Rusk Cannot be used 

Gray Cannot be used Harrison Cannot be used 

Moore 150 Smith 150 

Carson Cannot be used Cass 150 

Parmer Cannot be used Gregg Cannot be'used 

2 50 Henderson Cannot be used 

Lamb Cannot be used Bowie 150 

Hockley 8o Anderson Cannot be used 

Bailey Cannot be used Morris Cannot be used 

3 50 Panola Cannot be used 

Wilbarger 150 Camp Cannotbe used 

Wichita 8o Franklin Cannot be used 

Nolan 80 6 50 

4 50 El Paso 8o 

Dallas Cannot be used 7 50 

Tarrant Cannot be used Howard 150 

Ellis Cannot be used Ector 8o 

Collin 8o Midland 80 

Navarro Cannot be used 8 50 

Denton 80 Crockett 8o 

Kaufman 50 Coke 80 

1  The NAAQS is 196 µg/m 3  converted from parts per billion based on standard temperature and pressure 
2  Use the value for the region the project will be located in, or county if listed 

Interim 1-Hour S02 Screening Background Concentrations 	December 20, 2010 	Page 1 
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Interim i-Hour S02 Screening Background Concentrations 
in micro raxns per cubic meter ( 	 m3) 

Region/Specific 
County 

Screening 
Background 

Region/Specific 
County 

Screening 
Background 

9 50 12 50 

Freestone Cannot be used Fort Bend Cannot be used 

Milam Cannot be used Harris Cannot be used 

Limestone Cannot be used Galveston 150 

Grimes Cannot be used Brazoria 150 

Robertson 150  Matagorda 150 

McLennan 8o Colorado Cannot be used 

Brazos Cannot be used 13 50 

Bosque 8o Bexar 150 

Leon Camiot be used Atascosa Cannot be used 

Falls 150 Comal 8o 

10 50 Wilson 150  
Jefferson Cannot be used 14 50 

Orange Cannot be used Goliad Cannot be used 

11 50 Nueces Cannot be used 

Fayette Cannot be used Calhoun 150 

Travis 8o Aransas 150 

Hays 80 Bee 150  

Williamson 80 Victoria Cannot be used 

Caldwell 80 Lavaca 80 

Bastrop 8o Live Oak 80 

Lee Cannot be used 15 50 

16 50 

McMullen Cannot be used 

These values are conservative and based on available ambient monitoring design values 
(2007-2009), emissions inventory data, and permit allowable rates. However, the 
screening values cannot be used if more recent data indicates a higher value than in the 
tables. The values may change as more research is conducted and/or data obtained. It is 
the applicant's responsibility to determine the appropriate air quality concentrations to 
use for the source impact and air quality demonstration. 

Interim 1-Hour SOz Screening Background Concentrations 	December 20, 2010 	Page 2 
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' 	If a value is overly conservative, contact the Air Dispersion Modeling Team to determine 
if a more refined background concentration is available. For counties where the 
screening background values cannot be used, if the project's impact is greater than 
EPA's interim significance value, 7.8 µg/m3, then a more refined analysis is required. 

~ 

Interim 1-Hour S02 Screening Background Concentrations 	December 20, 2010 	Page 3 
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-- 	Texas Natural Resource Conservation Commission 

To: 	NSRPD Technical Staff 	 DATE: September 4, 1998 

FROM: 	Dom Ruggeri, Team Leader 
Air Dispersion Modeling Team (ADMT) 

St1sJECT: 	Screening Background Concentrations 

The concentrations in the attached tables were developed for use with the Modeling Request 
Flowchart. They were determined based on a statewide review of: the highest monitored values 
during 1992-1997 for sulfur dioxide (SO Z), nitrogen dioxide (NO Z), particulate matter with an 
aerodynamic diameter of 10 microns or less (PM, o) , lead (Pb) , and carbon monoxide (CO) ; 
countywide point source emissions; and population, as a surrogate for non-point source emissions. 
These concentrations are meant to be conservative, since they were developed for use primarily in 
the screening modeling process. 

The tables contain the highest background concentrations expected within a TNRCC region. For 
some projects, additional refinement of screening background concentrations may be appropriate, 
particularly in areas with multiple ambient air monitors. ADMT staff can assist in the 
determination of more refined screening background concentrations on a case-by-case basis. 

Attachments 

; 

5-46 

EFSCOP00002316 



5-47 

~ 
= ~ N  00 ~ C M 

Q 

~ O O Lo p LO ~ p 
M m  ~ N N 

C' 
N 

4. 
C O 

O  
O Lo 

Ccf 
. 

O ~ ,_M., N ~ ~ 
C 

~ 

~ 
U 
C 
O 
U 

cz 
LO 

O ~ O C p  ¢~ O  N   

x U 
@ 
~ 
\ 

~ 	°Ln pN pM 'O ~ N N 

~n 
\ 
~ 
0 

aa~o 
~ 

~x~ c°o C.0 ti rn 
a 

CA 
L@-i 

N 

N 
7 
Q 
\ 

C  
~ 

C p  
O a° °° U  

O 
° 
o 

p o 
p 

p 0 
o 

p 0 
0 

p 0 
0 a 

O0  ~ a 

° ° o °xo ~ ~ 

a `° = — o 0 
d 

~ 
C 

U ~o V3 
~ S= ~ ~ 

Wocu 05  0 
fx cn" I U 0 x :2 a 

~ 
O C OC)  00 M N 

Q 

~ 
0it7 Q~ M p  p LO  

M N N 
~ 
N 

L.. 
C p 
O p Lo 

N 

C M  
~ U 
C 
O 
U 

C 

cc 

~ G p o Z C ~ C\l  N  
x 
U 
cz 
~ 
\ 

O  O 
N M 

C C1 	C  
ca Q 

~ 
\ 
~ 
0 

c.°~ ti ~ a. ~ 

t@-. 

N 

U 
7 
Q 
\ 

C  cz ~ p p O 

~  ~xo °o 0 
Ln 

~ ° p ° °xo ~ o 

d 

~ 
~ 
7 0 
U 

° o s 
~o °' 

n 
~ ~ 

IYi Cn N 

~ .. 

7 

I&N 

M 
~ 
\ 
~ 

~ 
~ z 
0 R  
~ 

WL  

w 
U z 
0 

U 
Q 

~D 
ON  
rW~ 

V 
~ 
U 

~ 

U z 
~ z w w 
~ 
U 
~ 

00 
~ 
~ 
~ 

~ 
a~ 
~ 

~  
~r 
N 
~ 

EFSCOP00002317 



5-48 

iu 
~ OO ~ N V) C 

Q 

~ O uo 
CO M 

O 
lt J 

° 
tC'J 

(n 	M 
~ 
N 

4. 
O p 0 ° O ° O 

cz ~ ~ ti Ln u-i 
C  M 

~ 

C 0 
U 

cz 
LO 

O 
C) 

O a O  N   

x 
co 
~ 
\ 

'n 
cz 

m 
~ ~ O o O 

~ 
\ 

~ 
0 

~ 
o 

~x° ~ ~ 
G a 
cz 

N 

UJ 

Q 
\ 
t5 
~ 

~ o 
O ~ O O O 

~ ° x o 0 0 
L-) 

° 
LO ~ C~ ~ 

0 o °o °o  °o 0 
Ux °o 0  0 0 

~ 

~ 
a 

a~ 

~ 
m 
0 U _ ~ 

~ ~ 
~ 

_u., 
cz 

~ 

~ 
O
00 

p~ N M N N N 
C/) •-r  •-- ~ 

Q 

~ 

M LO in ~• V~ 
~ 
N 

0 ~ O ° °M c°O ti c°D c.°9 ~ ~ 
~ Cn x ~ N 6) N N N c~̀d 
~ M O  

U U 

U U 

~ O C O ° ui Ln 
O  ~ ~ •_, z Q  N N ~P') N N C' O ~ 
x u U 

\ p  o a  \ 
O 

O  O O ° O O ° c~Y7 'b ~ ~ 	11C  

C/) 
\ 

C/) 

\ 

0 ~ 0 .~ 
M) 
P.  C  o 0 

U-1 0 0 ° o 
a  

~ `n Q 

~ 
OCA m  N 

4, 4 N 

Q 
\ 

Q 
\ 

C cz F  
O O° O O O O O o ro  

~ ° U ~ o ° o 
~ 

0 rn 0 
~ 

0 
~ 

0 
~ 

~ 
o a  ~ 

0 0 °o °° °o °o °o °o °o 
U x °o ° °o o°o °o °o ~ 

~ 

o  
"I: Ll~ 

~ 

o~ 0 0 
a 

~ ~ 
0 

O U ~ ~ 
~ 

O  O  ~ 
O 
'pp y 

G 
^ 

~ 0 
C  ~  

~p 
O ~ 

~ 
~ 

O ~ 

f~ Ca W ' X Z a E~ 

~_. 
f~ 

M 

EFSCOP00002318 



5-49 

~ 

~N M N .-N-~ ~ V~' ~ [ 0~0 ~ 
Q 

~ 
Q0 ~ ~ O O O ~ [~ r- Cn 	M ~ N N N N 

N 

4 

Q p ~ ~ CJ ~ ~ ~ ~ ~ 
V] 	 _M_, u") 6) ll— N O O 

M 

Q~ p O O N O 

Q ~ 

o 

 

78 
O 
t 

O 
N 

LO  
N 

Ln 
M 

uO  
N 

i17 
M ~ 	f') a ¢  

~ 

~ x O C) C, N ~ d7 
N 

~ O 
O ~ Q O O O O O 
Uxo 0 0 ~ 0 ~ 0 ~ 0 ~ 

~~ 

~o 
0 0 0 0  

0  0 0 0 0 0 0 0 0 
U 	°o o °o o ° o x 

::r 
° 

~ 
U'D  

a 

~ ~ 
0 
U 

C ~ N C n 

OA N 

C~ c ~n 
vNi 

co 

b~0  

U 
0 

~ 

W ~ M 
Q 

~ 
O u"~ 

O cn 
T  

~ O 

M M  N 

N 

O~p C:)  O O O 
V) 

 

co 

C M  
U 
U 
C 
O 
U 

CD O O 

~ x 
U 
ro 
~ 
\ 
"C7 a_ ctl 

O O ~ 

~n 

~ 
0 

o_a 
~ _ a 	̂ ~; CD  N 

bA 
~ S.. 

N 

N 
7 
Q 
\ 
C 
,~._,C ~ =p ~O ~ ~ O 
~ 
o 

U x ao 
00~ 

o ° 
a 

0 00 0 0 
U x ° o 0  ° 0 0 

C ~ N 

~ 

o ~ 
a 

~ ~ 
0 
U 

\ U 

c
V)
G 

~ a, a 
~ cn co W 

, 

~ 
~ 

Z-9 

EFSCOP00002319 



5-50 

~ 
Q~ O~ ~ O o ~ O N 

a 

~ 
O~ 

M 
O O O O O  M  

4 
 

N 

0 
U 
~ O O O O ~ O ~ 

c 

O~ ~ 

~ M 

d 
U 
C 
O U 

O G O ~ ~ 
Z G + M 

~ a 
x 
U 
N 

~=Q 
\ 
'D cC _ 

c~d a ~ O 
~ 	u-S  G  O N CD N 

~ a a 
~n 
\ 

-n 
0 

0 

~ x
C:) 

 u7 o C-0 
C-0 
N b~o 

Qr 	~ 

~ 

4
C13
. 

N 

N 
~ 
a 
\ 

G 

O O x p O O O O 
o ~ ~ ~ ~r' ti `r' 

~ o 
c  p o 0  

0  0 0 0 0 0 0 
U ~ °o o °o ° °o 

a co 
~ 

o 
a 

b 
~ 

O 
U 

GO N cU G  S 0 'O ~ 
Rf  

m G_ 
D~ cn t-L  

C~ 

0  =1  ~ ~ 

a 

~ 
O t[~ M V) x M 
a' 
N 

N 
G O O p p O G  O ~ uo x 

r- 
M 

N 
U 
C 
O 
U 

° 
O Z 
OA x 
U 
cz 
~ 
\ 

co O 
G 

O 

r- 
C  

a ¢  
in 
\ 

0 
0 

o 
Gr ~ •--~ 

J 
co  
~ 

N 

N 
~ a 
~ 

G 

~ 

t  O 

5 
~ O O O U~°o O  O ,n ~ 00~ 

0 °°o ° °o U x o ° o 

v 

a 

>1 c 
O U G ° 

ti 

c~ cn oo E~ 

Ln 

EFSCOP00002320 



s-s i 

C~ 

~~ 00 00 N C' .N-+ ~M V 
¢ 

~ 
O i.[) 

CO M 
O 
O 

U') 
l~ ti 

tO 
[— 

tn 
t— 

(n 	M N N N N 
~ 
N 

f.. 

0 O O OM  O~p C' ~ d' c' 
i0 C%] ,,,̀C, C') ti O N  O O 
~ M 
N 
U 
G 
O 
U 

cz 

r- ° °N °M 
Ln 

cf' N M 

~ U 
(Q 
~ 
\ 

"a N 
G 

O LO 
N 

 ~ O G  a ~ °  cl)  N N N 

@ ¢ 

~n 
\ 

-~ 0 
'~ 

p  

sr 

~ °° oGD ~ x'~ 
o 
co 

Ln 
ti 

o 
a )  

Ln 
ti 

Ln 
~ 

Ln 
~ 

o 
rn ~ ~ .-~ 

C~D c~ N 
~ 
N 
~ 

Q 
~ 

C S-^ ° O O ° ° 
G O~ C:) O O O 

un 
O 
Ln 

O 
t ~ a n 

06. 

O °  U x °o ° °° °o °° ° 

~ 

a 

~ G 
O 
U a> ai 

G 
N G 

\ c~ 
G G L  

G 
O.CJ 

 
/ 

N  ~ 

~ ~ ro ~ ~ V ^ O 

7~ 

6 ~ 00  
Q 

G 

0`.0 M 
O tf)  

O M N 
<t' 
N 

F. 

~ O  ° °M ~• o°O O  
~C Cn x M 

~ 
 

c ~ M  
~ 
U 
G 
O 
U 

~ ~ ¢ °N M M 

x 
U 
(C 
~ 
\ 

'd o a3 

O 
~ 

~G G a ¢  N N M N 

C/) 

~ 0 
C) 

 oGn ~ x ~ ~ c°fl ti ti ti 
bA 
co 

N 
t~ 
~ 
7 
Q 
\ 

G 
~ 

G °  
O O ° 

O 
O 

O O O 
O 

° O 
~ Ux o 0 0 ~ 0 

ti 
0 
ti o 

°O  ~ a 

CD (D x °° ° °o ° ° r. d' 

~ 

~ s~ ~ ,-~ ~' •-+ ~' 
a=~ o 0 0 0 

a 

~ 
G 
O 
U co o  ~ 

p 
y~ a~i C~0  ro 
rxC/) ° Q x ~ o l 

~ 

m 

EFSCOP00002321 



5-52 

~ 
O ~ ~ oo ° ° 

Q 

a 
O ° c"~'o o ti ° 
(~ ~ M M  N 

N 

L. 

O p ~ o ~ O O 
~ 
~ 

~x~ M  
~ 
~ 
U 
G 
O 
U 

O 
cz 

Q~ ~ O o V  N  

b0 ¢ x 
U 
f6 

~ 
1 

~ ~~ O o O O N 
C 

~n 
~ 

a 
0 

p 
~ 

~
0  o zx~ 0 ~ 0 ~, o ~, n 

ti  
a 

bA 
C6 S.. 

N 

U 
~ 
Q 
~ 
~ 

@ ° 

Q 

U°  o 0 0 0  U ~ o co If) ao 

O  x o o° 
 CD 

o°o °oov  

d 
a o  0 

a 

~ 
~ 

U ° 0 
~ U 

~ 

~ 
~ Ll ~OO .  c~a 7~1  

78 
o p~ ~ o ~ o 0 0 

~ °~ 
Q 

~ 
°U-) o  Ln n  uO Ln Un 

O~ M M  N " N N N 
N 

S-. 

O t~ 
t.. 

O"r" ~ M  o ~ ~ ~ o 

~ 
~ 
U 
G 
O 
U 

cz 

~ ~ N M N M ~M CO N 
OA a x 
U C13 
rQ 

D c_ cd 
O ~ ~M V~' ~G C  M M N 

V) 
~ 

a 
0 

cm 
 C0 M  O~ 

OA 
ro 

~ ~ N 
t.. 
N 
~ 
Q 
~ 
~ 
ro 

L 
7~ o 0 o O O o 

~ O O ~ Uxo - O o 
~ 

O 
~ 

O 
,r, 

O 
~ 

00 
0') ~ 0~ r 

c 0 o o° °o o °o ° °o 

N 

~ 

a 

>1 c z ~ 

U n a c ~ 

t'"' O  G O ° o 
a)  

.~ O 

fYa cn N  Q 
~ 

o0 
cC O 
U 

~ 

r- 

EFSCOP00002322 



5-53 

7; 
O c o 00  -Izr o 
N 	00 N ~ 

d 

~ 
~ Ln 

c~~-, 
~ o 

O 

LIn 

N 
~ 

M  
N 

CD 
L 

O 0 ~ ~ ~ 
CD 
~ ~ ~ ~ ~ ~ ~ O  

C M 
N 
U 
C 
O 
U o N tf7 

x 
U 
cz 
~ 
\ 

C7 o tt7 
~ O O O N 

~ C a Q  
V) 
\ 
~ 
0 

•4r L_ 

~ ~ ^ O CD O  ~ 
 LO 

~ 	1 
~ ~ 

CD 

CA 
N 
L 

N 

~ 
7 

d 
\ 

U  
~  O  O  O O O 
~ O  O 00 

~ 	o  ~ m f] 
00 

~ o O o ° 0  o 0 
00  UxM ° o 
CM 

a 
~ o 0 
a 

~ G 
0 
U ~ 

o ~ 
U 

° 
V) 

~ io 
~ 

~ °" ~ ~ ~  d m U 

ro 
~ G ~ 

d 

~ 
o Ln o 0 

O xi" M M  ~ N N 
'cN 
N 

L 
O ,p 0 OM  ~ ~ O_ O_ O 

iO C~ ~'" „M..~ ~-+ N N 6 ;  6~ 
L 

C cn 

N 
U ~ 
O 
U 

r C) NO  Q ~ M N 

bA d 
x 
U 
fC 
~ 
\ 

"O cC 
~ c~ O O 

N 
Ln 
M 

in 
~ 
0 

•~ L 
~ 

bA 
(G 
L 

~ 	~ N 

~ 
~ 
d 
\ 

G  4 O  

O U O  y  ~ o  O 
~x~ 

O O 
~ 

O O 
~ 

°O  ~ 

N.  

a 

~ xoCD  ° oo ° o0 

L 
~ 

a 

~ 
0 
U 

cz ao ~ ~ o_ 
~ cn ~ ~ 

~ - 

m 

EFSCOP00002323 



~ 
~ 

00 

c 
V)a° 

~ M 
LO 

Cn N M 

p  L C  M 
O p 
zo 0  C 

O 
M M 

co 
~. 
G 
N 
U C 7 p O O ` 

U O c °p 
C 
C 
O 

x 
cz 

o  ~ pN M M 
a O Q Lo 

~ 
"U 
C 

.-~-~ 
~ 

6 
p 
C,fl 

00 
~ 

07 
N 

O 
0  ~ _ 

LL 

O 

CL N 
00 C ~ 
R 
N 
> 

p C7 p 
Op 

~ ~ ~~ 

0 
cU 

° o 0 ` o ~.o.,. o 
°o  0 O 	°p `r  ~ 

~ 
~. o 
~

Lq ~ 
a O' 

~ c 
0 
U  G o ~ u O ~ 

O • ~ io 

C4 cn" LO U x 

C15 
~ 

~ C 
C 

V)¢° oo 

~ 
0 x ,~ 

o~ cc 10 
Cn N M M 

~ 
O p 
xp 

~ 
p 

C O  ~ M M  ".' ~ 

ct ti 
G ~ 

LO 

O 	O  p  N U Q 
b 
C 
C 
O 
t, 

x o_ ~ 

~ ~ ~ ~ 
p.. 

pN N C 
¢ 

'D 
cz 
~ 
C 
~ 
~ o_a 

~ x ~ ~ ~ ~ a 
~ N 
~ 
bA 
C .~ 

N 
a 

~ O 
~~ p x U 	p O p O O 

~ 
C6 

,r, ,I, 00 

c 
co 
~ 
0 a 

° °o °o ~  
° 
--' 

~ n CLn - 
a co o 

o~ 

~ 
c ~ 
0 

~ 	 U x ~ n  
U 

' ..O 

~ 
~ ~ ~ R4 (n-(~. C/] > 

104 

5-54 

EFSCOP00002324 



ATTACHMENT 6 
SUPPORTING DOCUMENTATION 

OIL AND GAS STANDARD PERMIT REGISTRATION 

BORGFELD UNIT Al AND CULPEPPER UNIT Al 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Description 	 Page 

Air Quality Standard Permit for Oil and Gas Handling and Production 

Facilities ................................................. ..........................................................6-1 

30 TAC 	§ 116.610: 	Applicability ...................................................................................6-57 

30 TAC § 116.611: 	Registration to Use a Standard Permit ...........................................6-58 

30 TAC § 116.614: 	Standard Permit Fees ......................................................................6-60 

30 TAC § 116.615: 	General Conditions .........................................................................6-60 

TCEQ Facility/Compound Specific Fugitive Etnission Factors Table from 

Air Permit Technical Guidance for Chemical Sources: Equipment 

Fugitive Leaks, dated October 2000 .................................................................6-63 

f 	 TCEQ Guidance on Loading Operations .......................................................................6-66 

~ 	 TCEQ Table 4: Flare Factors from Air Pennit Technical Guidance for 

Chetnical Sources: Flares and Vapor Oxidizers, dated June 1998 ..................6-70 

AP-42 Table 1.4-2: Emission Factors for Criteria Pollutants and Greenhouse 

Gases from Natural Gas Combustion ...............................................................6-71 

AP-42 Table 1.4-3: Emission Factors for Speciated Organic Cotnpounds 

frorn Natural Gas Combustion .......................................................................... 6-72 

SiteData .........................................................................................................................6-74 

Extended Gas Analysis Reports- Representative Sainple ..............................................6-75 

H2SRepresentative Reading ..........................................................................................6-86 

Burlington Resources Oil & Gas Company LP 
	

Oil and Gas Standard Permit Registration 
Borgfeld Unit A1 and Culpepper Unit A1 

	
August 2012 

EFSCOP00002325 



Air Quality Standard Permit for Oil and Gas Handling and Production Facilities 

(a) 	Applicability. This standard permit applies to all stationary facilities, or groups of facilities, at a site 
which handle gases and liquids associated with the production, conditioning, processing, and pipeline 
transfer of fluids or gases found in geologic formations on or beneath the earth's surface including, 
but not linuted to, crude oil, natural gas, condensate, and produced water with the following 
conditions. 

(1) The requirements in paragraphs (a)-(k) of this standard permit are applicable in only for new 
projects and dependent facilities located in the Barnett Shale (Archer, Bosque, Clay, 
Comanche, Cooke, Coryell, Dallas, Denton, Eastland, Ellis, Erath, Hill, Hood, Jack, Johnson, 
Montague;  Palo Pinto, Parker, Shackelford, Stephens, Somervell, Tarrant, and Wise counties) 
on or after April 1, 2011. For all other new projects and dependent facilities in all other 
counties of the state, paragraph (1) of this standard permit is applicable. 

(2) Only one Air Quality Standard Permit for Oil and Gas Handling and Production Facilities for 
an oil and gas site (OGS) may be registered for a combination of dependent facilities and 
authorizes all facilities in sweet or sour service. This standard permit may not be used if 
operationally dependent facilities are authorized by the permit by rule in Title 30, Texas 
Administrative Code (30 TAC) § 106.352, Oil and Gas Handling and Production Facilities, or 
a permit under 30 TAC § 116.111,General Application. Existing authorized facilities, or 
groups of facilities, at an OGS under this standard permit which are not changing certified 
character or quantity of emissions must only meet subsections (i) and (k) of this standard 
permit (protectiveness review and planned maintenance, startup, and shutdown (MSS) 
requirements) and otherwise retain their existing authorization. Other facilities which are not 
covered under this standard permit may be authorized by other authorizations at an OGS if 
(b)(6) and (k) of this standard permit are met. 

(3) This standard perinit does not relieve the owner or operator from complying with any other 
applicable provision of the Texas Health and Safety Code, Texas Water Code, rules of the 
Texas Commission on Environmental Quality (TCEQ), or any additional local, state or federal 
regulations. Emissions that exceed the limits in this standard permit are not authorized and are 
violations. 

(4) Emissions from upsets, emergencies, or malfunctions are not authorized by this standard 
permit. This standard permit does not regulate methane, ethane, or carbon dioxide. 

(b) 	Definitions and Scope. 

(1) Facility is a discrete or identifiable structure, device, item, equipment, or enclosure that 
constitutes or contains a stationary source. Stationary sources associated with a mine, 
quarry, or well test lasting less than 72 hours are not considered facilities. 

(2) Receptor includes any building which is in use as a single or multi-family residence, school, 
day-care, hospital, business, or place of worship at the time this standard permit is registered. 
A residence is a structure primarily used as a permanent dwelling. A business is a structure 
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r r' 
that is occupied for at least 8 hours a day, 5 days a week, and does not include businesses who 
are handling or processing materials as described in subsection (a). This term does not include 
structures occupied or used solely by the owner or operator of the oil and gas facility, or the 
mineral rights owner of the property upon which the facility is located. All measurements of 
distance to receptors shall be taken from the emission release point at the oil and gas facility 
that is nearest to the point on the building that is nearest to the oil and gas facility. 

(3) An OGS is defined as all facilities which meet the following: 
(A) Located on contiguous or adjacent properties; 
(B) Under common control of the same person (or persons under conunon control); and 
(C) Designated under same 2-digit standard industrial classification (SIC) codes. 

(4) For purposes of dete rmining applicability of 30 TAC Chapter 122, Federal Operating Permits, 
the definitions of 30 TAC § 122.10, General Definitions, apply. 

(5) A project under this standard permit is defined as the following and must meet all 
requirements of this standard permit prior to construction or implementation of changes. 
(A) Any new facility or new group of operationally dependent facilities at an OGS; or 
(B) Physical changes to existing'authorized facilities or group of facilities at an OGS which 

increase the potential to emit over previously registered emission limits; or 
(C) Operational changes to existing authorized facilities or group of facilities at an OGS 

which increase the potential to emit over previously registered emission limits. 

(6) 	For purposes of registration under this standard permit, the following facilities shall be 
included: 
(A) All facilities or groups of facilities at an OGS which are operationally dependent on 

each other; 
(B) Facilities must be located within a 1/4 mile of a project emission point, vent, or fugitive 

component, except for those components excluded in (b)(6)(C) of this standard permit; 
(C) If piping or fugitive components are the only connection between facilities and the 

distance between facilities exceeds 1/4 mile, then the facilities are considered separate 
for purposes of this registration; 

(D) The boundaries of the registration become fixed at the time this standard permit is 
registered. No individual facility may be authorized under more than one registration; 

(E) Any facility or group of facilities authorized under an existing standard permit 
registration which is operationally dependent on a project must be revised to incorporate 
the project; and 

(F) A registration may include facilities which are claiming 30 TAC § 116.620, Installation 
and/or Modification of Oil and Gas Facilities as well as projects which are claiming this 
standard permit. Existing authorized facilities, or group of facilities, at an OGS under 
this standard permit which are not changing registered and certified character or quantity 
of emissions must only meet paragraphs (i) and (k) of this standard permit (the 
protectiveness review and planned maintenance, startup, and shutdown (MSS) 
requirements) until the registration is renewed after December 31, 2015, after which 
paragraphs (a) —(k) of this standard permit apply. 

(7) For purposes of all previous claims of this standard pernut (or any previous version of this 
standard permit) where no project is occurring: 

4" 	 (A) Existing authorized facilities, or group of facilities, which have not registered plamied 
` 	 MSS activity emissions prior to the effective dates in (a)(1) of this standard permit must 
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meet paragraph (i) of this standard permit (planned MSS) no later than January 5, 2012; 
or 

(B) Existing authorized facilities, or group of facilities, which have registered planned MSS 
activity emissions and compliance with 30 TAC § 116.620(a)(1) has been demonstrated 
prior to the effective dates in (a)( ]) of this standard permit, must meet paragraph (i) of 
this standard pernut (planned MSS) no later than the registration renewal submitted 
after December 31, 2015. 

(8) For purposes of ensuring protection of public health and welfare and demonstrating 
compliance with applicable ambient air standards and effects screening levels, the impacts 
analysis as specified in paragraph (k) of this standard perniit must be completed. 
(A) All impacts analysis must be done on a contaminant-by-contaminant basis for any net 

project increases. If a claim under this standard permit is only for planned MSS under 
paragraph (i) of this standard permit, the analysis shall evaluate planned MSS scenarios 
only. 

(B) Hourly and annual emissions shall be limited based on the most stringent of paragraphs 
(h) or (k) of this standard permit. 

(c) 	Authorized Facilities, Changes and Activities. 

(1) For existing OGS which are authorizedby previous versions of this standard permit: 
(A) A project requires registration unless otherwise specified. 
(B) The following projects do not require registration, but must comply with best 

rnanagement practices in paragraph (e) of this standard pernut, compliance 
demonstrations in paragraphs (i) and (j) of this standard permit and must be 
incorporated into the registration at the next revision or certification: 
(i) 	Addition of any piping, fugitive components, any other new facilities that increase 

registered emissions less than or equal to 1.0 tpy volatile organic compounds 
(VOC), 5.0 tpy nitrogen oxides (NOx), 0.01 tpy benzene, and 0.05 tpy hydrogen 
sulfide (H,S) over a rolling 12-month period; 

(ii) 	Changes to any existing facilities that increase registered emissions less than or 
equal to 1.0 tpy VOC, 5.0 tpy nitrogen oxides (NOx), 0.01 tpy benzene, and 
0.05 tpy H~S over a rolling 12-month period; or 

(ii) Total increases over a rolling 60-month period that are less than or equal to 
5.0 tpy VOC or NOx,  0.05 tpy benzene, or 0.1 tpy H ~S; or 

(iv) Addition of any new engine rated less than 100 horsepower (hp); or 
(v) Replacement of any facility if the new facility does not increase the previous 

registered emissions. 
(C) In lieu of registering proposed changes under this standard permit, incremental 

emissions increases associated with construction of new facilities or changes to existing 
facilities may be authorized by 30 TAC § 106.261, Facilities (Emission Limitations) or 
§ 106.262, Facilities (Emissions and Distance Limitations), if the maximum worst-case 
emissions also meet the limitations established by paragraphs (b)(8) and (k) of this 
standard permit for all air contaminants with proposed increases. 

(2) All authorizations under this standard permit shall meet the following: 
(A) New, changed, or replacement facilities shall not exceed the thresholds for major source 

or major modification as defined in 30 TAC § 116.12, Nonattainment and Prevention of 
Significant Deterioration Review Definitions, and in Federal Clean Air Act § 112(g) or 
§ 112G); 
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(B) All facilities shall comply with all applicable 40 Code of Federal Regulations (CFR), 
Parts 60, 61, and 63 requirements for New Source Performance Standards (NSPS), 
National Emission Standards for Hazardous Air Pollutants (NESHAP), and Maximum 
Achievable Control Technology (MACT); and 

(D) All facilities shall comply with all applicable requirements of 30 TAC Chapters 111, 
Control of Air Pollution from Visible Eniissions and Particulate Matter, 112, Control of 
Air Pollution from Sulfizr Compounds, 113, Standards of Performance for Hazardous 
Air Pollutants and for Designated Facilities and Pollutants, 115, Control of Air 
Pollution from Volatile Organic Compounds), and 117, Control of Air Pollution from 
Nitrogen Compounds. 

(3) 	To be eligible for this standard permit an applicant: 
(A) shall meet all applicable requirements as set forth in this standard permit; 
(B) shall not misrepresent or fail to fully disclose all relevant facts in obtaining the permit; 

and 
(C) shall not be indebted to the state for failure to make payment of penalties or taxes 

imposed by the statutes or rules within the commission's jurisdiction. 

(6) All facilities related to the operation of any OGS, iuider any version of this standard permit (or 
co-located at a site with an OGS standard permit), previously authorized by, and continuing to 
meet, the conditions of a permit by rule under 30 TAC Chapter 106, Permits by Rule (or any 
historical version) must: 
(A) Be incorporated into this standard permit in any initial registration, revision, or renewal 

for this standard permit. These facilities will become authorized by this standard permit 
and previous authorizations will be voided. 

(B) Meet all emission lirnits established by this standard permit and review in accordance 
with paragraph (b)(8) of this standard permit. 

(C) Meet requirements of paragraphs (e), (i), and (j) of this standard permit for Best 
Management Practices and Miuiirnum Requirements, Planned MSS, and associated 
Records, Sampling and Monitoring of this standard permit. 

(D) Only if facilities or groups of facilities are chauged in such a way as to increase the 
potential to emit, production processing capacity, or registered emission rate, the 
requirements in paragraph (h) (BACT) of this standard permit are required to be met. In 
all other cases, these facilities are not required to meet paragraph (h) of this standard 
permit. 

(d) 	Facilities and Exclusions 

(1) Only the following specific facilities and groups of facilities have been evaluated for this 
standard permit, along with supporting infrastntcture equipment and facilities, and may be 
inch.ided in a registration: 

(A) Fugitive components, including valves, pressure relief valves, pipe flanges and 
connectors, pumps, compressors, stufFing boxes, instrurnentation and meters, natural 
gas driven pneumatic pumps, and other similar devices with seals that separate process 
and waste material from the atmosphere and the associated piping; 

(B) Separators, including all gas, oil and water physical separation units; 
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(C) Treatment and processing equipment, including heater-treaters, methanol injection, 
glycol dehydrators, molecular or mole sieves, amine sweeteners, H'S scavenger chemical 
reaction vessels for sulfur removal, and iron sponge units; 

(D) Cooling towers and associated heat exchangers; 
(E) Gas recovery units, including cryogenic expansion, absorption, adsorption, heat 

exchangers and refrigeration units; 
(F) Combustion units, including engines, turbines, boilers, reboilers, and heaters; 
(G) Storage tanks for crude oil, condensate, produced water fuels, treatment chemicals, slop 

and sump oils and pressure tanks with liquified petroleum gases; 
(H) Surface facilities associatcd with underground storage of gas or liquids; 
(1) 	Truck loading equipment; 
(J) Control equipment, including vapor recovery systems, glycol and amine reboiler 

condensers, flares, vapor combustors, and thermal oxidizers; and 
(K) Temporary facilities used for planned maintenance, and temporary control devices for 

planned start-ups and slhutdowns 

(2) Exclusions. The following are not authorized under this standard permit: 
(A) Sour water strippers or sulfur recovery units; 
(B) Carbon dioxide hot carbonates processing units; 
(C) Water injection facilities (these facilities may otherwise authorized by 30 TAC 

§ 106.351, Salt Water Disposal); 
(D) Liquefied petroleum gases, crude oil, or condensate transfer or loading into or from 

railcars, ships, or barges. These facilities may otherwise be authorized by 30 TAC 
§ 106.261, Facilities (Emission Limitations)) and § 106.262, Facilities (Emissions and 
Distance Limitations); 

(E) Incinerators for solid waste destniction; 
(F) Remediation of petroleuin contaminated water and soil. These facilities may otherwise 

authorized by 30 TAC § 106.533, Remediation; and 
(G) Cooling Towers and heat exchangers with direct contact with gaseous or liquid process 

streams containing VOC, H?S, halogens or halogen compounds, cyanide compounds, 
inorganic acids, or acid gases. 

(e) 	Best Management Practices (BMP) and Best Available Control Technology (BACT) 
Requirements. For any project, and any associated emission control equipment registered under this 
standard permit this paragraph shall be met as applicable. These requirernents are not applicable to 
existing, unchanging facilities until any renewal submitted after December 31, 2015. 

(1) All facilities which have the potential to emit air contaminants must be maintained in good 
working order and operated properly during facility operations. Each operator shall establish 
and maintain a program to replace, repair, and/or maintain facilities to keep them in good 
working order. The minunum requirements of this program shall include: 
(A) Compliance with manufacturer's specifications and recommended programs applicable 

to equipment performance and effect on emissions, or alternatively, an owner or 
operator developed maintenance plan for such equipment that is consistent with good air 
pollution control practices. 

(B) Cleaning and routine inspection of all equipment; and 
(C) Replacement and repair of equipment on schedules which prevent equipment failures 

and maintain performance. 
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(2) Any OGS facility shall be operated at least 50 feet from any property line or receptor 
(whichever is closer to the facility). This distance limitation does not apply to the following: 
(A) Any fugitive components that are used for isolation and or safety purposes may be 

located at one-half of the width of any applicable easement; 
(B) Any facility at a location for which the distance requirements were satisfied at the time 

this standard permit is registered (provided that the authorization was maintained) 
regardless of whether a receptor is subsequently built or put to use 50 feet from any 
OGS facility; or 

(C) Existing facilities which are located less than 50 feet from a properry line or receptor 
when constructed and previously authorized. If modified or replaced, the operator shall 
consider, to the extent that good engineering practice will permit, moving these facilities 
to meet the 50 foot requirement. Replacement facilities must meet all other requirements 
of this standard perniit. 

(3) Engines and turbines shall meet the emission and performance standards listed in Table 6 in 
paragraph (m) and the following requirements: 
(A) Liquid fueled engines used for back-up power generation and periodic power needs at 

the OGS are authorized if the fuel has no more than 0.05% sulfur and the engine is 
operated less than 876 hours per rolling 12-month period. 

(B) Engines and turbines used for electric generation more than 876 hours per rolling 
12-month period are authorized if no reliable electric service is readily available. In all 
other circumstances, electric generators must meet the technical requirements of the Air 
Quality Standard Permit for Electric Generating Unit (EGU) (not including the EGU 
standard permit registration requirements) and the emissions shall be included in the 
registration i.uider this standard pennit; 

(C) All applicable requirements of 30 TAC Chapter 117; and 
(D) All applicable requirements of 40 CFR Part 60 and 40 CFR Part 63. 
(E) Compression ignition engines that are rated less than 225 kW (300 hp) and emit less 

than or equal to the emission tier for an equivalent sized model year 2008 non-road 
compression ignition engine located at 40 CFR § 89.112, Table 1 are authorized. 

(4) Open-topped tanks or ponds containing VOCs or H,S are allowed up to a PTE equal to 1 tpy 
of VOC and 0.1 tpy of H,S. 

(5) All process equipment and storage facilities individually must meet the requirements of BACT 
listed in Table 10 in paragraph (m). Any combination of process equipment and storage 
facilities with an uncontrolled PTE of equal to or greater than 25 tpy of VOC must also meet 
the requirements of Table 10, row titled "Combined Control Requirements". All of the 
following streams and facilities must be included for this site-wide assessment: 
(A) For any gaseous vent stream with a concentration of 1% VOC must be considered for 

capture and control requirements; 
(B) For any liquid stream with a potential to emit of equal to or greater than 1 tpy VOC for 

each vessel or storage facility. 

(6) The following shall apply to all fugitive components associated with the project: 
(A) All seals and gaskets in VOC or H,S service shall be installed, checked, and properly 

maintained to prevent leaking. All components shall be physically inspected quarterly 
for leaks. 

Page 6 of 56 

6-6 

EFSCOP00002331 



(B) New and replaced fugitive components and instrurnentation in gas or liquid service with 
the uncontrolled potential to emit equal to or greater than 10 tpy VOC or 1 tpy 11 2S are 
subject to a leak detection and repair (LDAR) program as specified in Table 9 in 
paragraph (m). Additional requirements are applicable where uncontrolled potential to 
emit equal to or greater than 25 tpy VOC or 5 tpy H ~S as specified 'ui Table 9. Plaru-ied 
MSS from fugitive components must also meet the requirements of Table 9. 

(C) All components found to be leaking shall be repaired. Every reasonable effort shall be 
made to repair a leaking component. All leaks not repaired immediately shall be tagged 
or noted in a log. At manned sites, leaks shall be repaired no later than 30 days after the 
leak is found. At unmanned sites, leaks shall be repaired no later than 60 days after the 
leak is found. If the repair of a component would require a unit shutdown, which would 
create more emissions than the repair would eliminate, the repair may be delayed until 
the next shutdown. 

(D) Tank hatches, not designed to be completely sealed, shall remain closed (but not 
completely sealed in order to maintain safe design fianctionality) except for sampling, 
gauging, loading, tmloading, or planned maintenance activities. 

(E) To the extent that good engineering practices will pennit, new and reworked valves and 
piping connections shall be located in a place that is reasonably accessible for leak 
checking during plant operation and underground process pipelines shall contain no 
buried valves such that fugitive emission monitoring is rendered impractical. 

(7) Tanks and vessels must utilize a paint color that minimizes the effects of solar heating 
(including, but not limited to, white or aluminum). To meet this requirement the solar 
absorptance sliould be 0.43 or less, as referenced in Table 7.1-6 in Compilation of Air 
Pollutant Emission Factors (AP-42). Paint shall be applied according to paint producers 
recommended application requirements if provided and in sufficient quantity as to be 
considered solar resistant. Paint shall be maintained in good condition and will not 
compromise tank integrity. Minimal amounts of rust may be present not to exceed 10% of the 
external surface area of the roof or walls of the tank and in no way may compromise tank 
integrity. Additionally, up to 10% of the external surface area of the roof or walls of the tank 
or vessel may be painted with other colors to allow for identification and/or aesthetics. For 
tanks and vessels purposefully darkened to create the process reaction and help condense 
liquids from being entrained in the vapor or are in an area whereby a local, state, federal law, 
ordinance, or private contract predating this standard permit's effective date establishes in 
writing tank and vessel colors other than white, these requirements do not apply. 

(8) All emission estimation methods including but not limited to computer programs such as GRl- 
GLYCaIc, AmineCalc, E&P Tanks, and Tanks 4.0, must be used with monitoring data 
generated in accordance with Table 8 in subsection (m) of this section where monitoring is 
required. All emission estimation methods must also be used in a way that is consistent with 
protocols established by the commission or promulgated in federal regulations (NSPS, 
NESHAPS). Where control of emissions is relied upon to meet subsection (k) of this section, 
control monitoring is required. 

(9) Process reboilers, heaters, and furnaces that are also used for control of waste gas streams may 
claim 50 to 99% destruction efficiency for VOCs and H ~S depending on the design and level 
of monitoring applied. The 90% destruction may be claimed where the waste gas is delivered 
to the flame zone or combustion fire box with basic monitoring as specified in paragraph (j). 
Any value greater than 90% and up to 99% destruction effiiciency may be claimed where 
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enhanced monitoring and/or testing are applied as specified in paragraph (j). If the waste gas is 
premixed with the primary fuel gas and used as the primary fuel in the device through the 
primary fuel burners, 99% destruction may be claimed with basic monitoring as specified in 
paragraph (j). In systems where the combustion device is designed to cycle on and off to 
maintain the designed heating parameters, and may not fully utilize the waste gas stream, 
records of run time and enhanced monitoring is required to claim any run time beyond 50%. 

(10) Vapor recovery Systems (VRSs) may claim up to 100% control. The control efficiency is 
based on whether it is a mechanical VRU (mVRU) or a liquid VRU (1VRU). The VRUs must 
meet the appropriate design, monitoring and record-keeping in Table 7 and Table 8 in 
paragraph (m). 

(11) Flares used for control of ernissions frorn production, planned MSS, emergency, or upset 
events may claim design destruction efficiency of 98% for VOCs and H ~S and 99% for VOCs 
containing no rnore than three carbon atoms that contain no elements other than carbon and 
hydrogen. All flares must be designed and operated in accordance with the following: 
(A) Meet specifications for minimum heating values of waste gas, maximum tip velocity, 

and pilot flame monitoring found in 40 CFR §60.18; 
(B) If necessary to ensure adequate combustion, sufficient gas shall be added to make the 

gases combustible; 
(C) An infrared monitor is considered equivalent to a thermocouple for flame monitoring 

purposes; 
(D) An automatic ignition system may be used in lieu of a continuous pilot; 

/ 	 (E) Flares must be lit at all times when gas streams are present; 
~ . (F) Fuel for all flares shall be sweet gas or liquid petroleum gas except where only field gas 

is available and it is not sweetened at the site; and 
(G) Flares shall be designed for and operated with no visible ernissions, except for periods 

not to exceed at total of 5 rninutes during any 2 consecutive hours. Acid gas flares which 
must comply with opacity limits and records in accordance with 30 TAC 
§ 111.111(a)(4), Requirements for Specified Sources, regarding gas flares, are exempt 
from this visible emission limitation. 

(H) Flares may be designed with steam or air assist to help reduce visible emissions from the 
flare but must meet the appropriate requirements in 40 CFR 60.18. 

(I) At no time shall minimum heating values fall below the associated minimum heating 
value in 60.18 

(12) Thermal oxidation and vapor combustion control devices may claim design destruction 
efficiency from 90 to 99.9% for VOCs and H,S depending on the design and the level of 
monitoring and testing applied. A device designed for the variability of the waste gas streams 
it controls with basic monitoring to indicate oxidation or combustion is occurring when waste 
gas is directed to the device may claim 90% destruction efficiency. Devices with intermediate 
monitoring, designed for the variability of the waste gas streams they control, with a fire box 
or fire tube designed to maintain a temperature above 1,400 degrees Fahrenheit (F) for 0.5 
seconds, residence time; or designed to meet the parameters of a flare with minimium heating 
values of waste gas, maximum tip velocity, and pilot flame monitoring as found in 40 CFR 
§ 60.18, but within a full or partial enclosure may claim a design destruction efficiency of 90 
to 98%. Devices with enhanced monitoring and ports and platforms to allow stack testing may 
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claim a 99% efficiency where the devices are designed for the variability of the waste gas 
streams they control, with a fire box or fire tube designed to maintain a temperature above 
1,400 degrees F for 0.5 seconds, residence time. The devices that can claim 99% destruction 
eff ciency may claim 99.9% destruction efficiency if stack testing is conducted and confirms 
the efficiency and the enhanced monitoring is adjusted to ensure the continued efficiency. 
Temperature and residence time requirements may be modified if stack testing is conducted to 
confirm efficiencies. 

(f) 	Registration, Revision, and Renewal Requirements 

(1) For all previous claims of this standard pennit (or any previous version of this standard 
permit) existing authorized facilities, or group of facilities, are not required to meet the 
requirements of this standard permit, with the exception of planned MSS, until a renewal 
under the standard permit is submitted after December 31, 2015. 

(2) If no other changes except for authorizing planned MSS occurs at an existing OGS under this 
standard permit, or any previous version of this standard permit, (b)(7) applies. 
(A) Records demonstrating compliance with paragraph (i) must be kept; 
(B) If the OGS must certify emissions to establish nonapplicability of prevention of 

significant deterioration (PSD), nonattainment new source review (NNSR), or the 
federal operating pernlit programs, this certification may be filed using Form 
APD-CERT. No fee is required for this certification. 

(C) Planned MSS shall be incorporated at the next revision or update to a registration under 
r' 	 this standard permit after January 5, 2012, and no later than any renewal submitted after 
i 	 December 31, 2015. 

(3) 	Facilities, groups of facilities or planned MSS from facilities registered under this standard 
permit cannot also be authorized by a permit tinder 30 TAC § 116.111, General Application. 

(4) Prior to constniction or implementation of changes for any project which meets this standard 
permit a notification shall be submitted through the e-Permits system. This notification shall 
include the following: 
(A) Identifying information (Core Data) and a general description of the project must be 

submitted through e-Permits (or if not available, hard-copy) using the "APD OGS New 
Project Notification." 

(B) A fee of $25 for small businesses as defined in 30 TAC § 106.50, or $50 for all others 
must be submitted through the commission's e-Pay system. 

(5) For any registration which meets the emission limitations of this standard permit must meet 
the following: 
(A) Within 90 days after start of operation or implemented changes (whichever occurs first), 

the facilities must be registered with a PI-1 S Standard Permit Application. 
(B) This registration shall include a detailed sununary of maximum emissions estimates 

based on: site-specific or defined representative gas and liquid analysis; equipment 
design specifications and operations; material type and tlhroughput; and other acttial 
parameters essential for accuracy for determining emissions and compliance with all 
applicable requirements of this standard permit. 
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(C) The fee for this registration shall be $475 for small businesses, or $850 for all others. 
(D) Construction may begin any time after receipt of written notification to the executive 

director. Operations may continue after receipt of registration if there are no objections 
or 45 days after receipt by the executive director of the registration, whichever occurs 
first. 

(6) If an OGS emissions increase, either through a change in production or addition of facilities, 
the site may change authorization (Level 1 or Leve12 PBR in 30 TAC § 106.352 or Standard 
Permit) in the following circumstances: 
(A) Within 90 days from the initial notification of construction of an oil and gas facility, a 

registration can update the authorization mechanism by submitting an initial registration 
or revision to the PBR or Standard Permit. 

(B) Within 90 days of the change of production or installation of additional equipment, by 
submitting an initial registration or revision to the PBR or Standard Permit. 

(7) 	All registrations, registration revisions, and renewals shall be submitted to the commission 
tlirough a PI-1 S Standard Permit Registration Form. Fee requirements do not apply when there 
are changes in representations with no increase in emissions within 6-months after a standard 
pernut registration has been issued. 

(g) Any claim under this standard permit must comply with all applicable requirements of 30 TAC 
§ 116.610; § 116.611, Registration to Use a Standard Pennit; § 116.614, Standard Permit Fees; and 
§ 116.615, General Conditions. This standard permit supersedes: the notification requirements of 
30 TAC § 116.615, General Conditions; and the einission limitations of 30 TAC § 116.610(a)(1), 
Applicability. 

(h) Emission Limitations. Total maximum estimated registered or certified emissions shall meet the 
most stringent of the following. All emissions estimates must be based on representative worst-case 
operations and planned MSS activities. 
(1) Total maximum estimated annual emissions of any air contaminant shall not exceed the 

applicable limits for a major stationary source or major modification for PSD and NNSR as 
specified in 30 TAC § 116.12. 

(2) Emissions must meet the limitations established in paragraph (k) of this standard permit. 
(3) Maxirnum emissions are limited to less than the following after any operator limitations or 

controls: 
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Air contaminant steady-state or < 30 
psig periodic releases 
lb/hr 

>_ 30 psig periodic lb/hr up 
to 600 hr/yr 

Total tpy 

Total VOC* 250 

Total crude oil or 
condensate VOC* 

145 318 

Total natural gas VOC* 750 1635 

Benzene 7 15.4 10.2 

Hydrogen sulfide 10.8 9.8 47 

Sulfur dioxide 93.2 250 

Nitrogen oxides 121 250 

Carbon monoxide 104 250 

PM10 and PM2.5 28 15 

VOC is defined in 101.1(115) and does not include methane and ethane 

(i) 	Planned Maintenance, Start-ups and Shutdowns (MSS). For any facility, group of facilities or 
site using this standard permit or previous versions of this standard perniit, the following shall apply: 
(1) Prior to January 5, 2012, representations and registration of planned MSS is voluntary, but if 

represented must meet the applicable limits of this standard perniit. After January 5, 2012, all 
emissions from planned MSS activities and facilities must be considered for compliance with 
applicable limits of this standard permit unless otherwise specified in (b)(7). This standard 
permit may not be used at a site or for facilities authorized under 30 TAC § 116.111 if planned 
MSS lias already been authorized under that permit. 

(2) As specified, releases of air contaminants during, or as result of, planned MSS must be 
quantified and meet the emission limits in this standard permit, as applicable. This analysis 
must include: 
(A) Alternate operational scenarios or redirection of vent streams; 
(B) Pigging, purging, and blowdowns; 
(C) Temporary facilities if used for degassing or purging of tanks, vessels, or other 

facilities; 
(D) Degassing or purging of tanks, vessels, or other facilities; and 
(E) Management of sludge from pits, ponds, sumps, and water conveyances. 

(3) Other planned MSS activities authorized by this standard permit are limited to the following. 
These planned MSS activities require only recordkeeping of the activity. 
(A) Routine engine component maintenance including filter changes, oxygen sensor 

replacements, compression checks, overhauls, lubricant changes, spark plug changes, 
and emission control system maintenance. 

(B) Boiler refractory replacements and cleanings. 
(C) Heater and heat exchanger cleanings. 
(D) Turbine hot standard permit swaps. 
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(E) Pressure relief valve testing, calibration of analytical equipment; 
Instrumentation/analyzer maintenance; replacement of analyzer filters and screens. 

(4) Engine/compressor start-ups associated with preventative system shutdown activities have the 
option to be authorized as part of typical operations if: 
(A) Prior to operation, alternative operating scenarios to divert gas or liquid streams are 

registered and certified with all supporting documentation; 
(B) Engine/compressor shutdowns shall result in no greater than 41bs/hr of natural gas 

emissions; and 
(C) Emissions which result from subsequent compressor start-up activities are controlled to 

a minimum of 98% efficiency for VOC and H2S. 

(j) 	Records, Sampling and Monitoring. The following records shall be maintained at a site in written 
or electronic form and be readily available to the agency or local air pollution control program with 
jurisdiction upon request. All required records must be kept at the facility site. If the facility normally 
operates unattended, records must be maintained at an office within Texas having day-to-day 
operational control of the plant site. Other requirements, including but not limited to, federal 
recordkeeping or testing requirements, can be used to demonstrate compliance if the other 
requirements are at least as stringent as the associated requirements in the table below. Any 
documentation that is already being kept for other purposes will suffice for demonstrating 
requirements. If a control or method is not relied upon to meet this standard permit, then the 
associated sampling, monitoring, and records are not applicable. 
(1) Sampling and demonstrations of compliance shall include the requirements listed in Table 7 in 

paragraph (m) of this standard permit. 
(2) Monitoring and records for demonstrations of compliance shall include the reqtuirements listed 

in Table 8 in paragraph (m) of this standard permit. 

(k) 	Emission Limits Based on Impacts Evaluation. 

(1) All impacts evaluations must be completed on a contaminant-by-contaminant basis for only 
any net emissions increases resulting from a project and must meet the following as 
appropriate: 
(A) Compliance with state or federal ambient air standards shall be demonstrated for NO,, 

SO,, and H.)S at any property-line within 1 mile of a project. 
(B) Compliance with hourly effects screening levels (ESLs) for benzene and annual ESL for 

benzene, shall be demonstrated at the nearest receptor within 1 mile of a project. 

(2) Distance measurements shall be deternuned using the following: 
(A) For each facility or group of facilities, the shortest corresponding distance from any 

emission point, vent, or fiigitive component to the nearest receptor must be used with 
the appropriate compliance determination method with the published ESLs as found 
through the commissioner's internet webpage. 

(B) For each facility or group of facilities, the shortest corresponding distance from any 
emission point, vent, or fugitive component to the nearest property line must be used 
with the appropriate compliance determination method with any applicable state or 
federal ambient air quality standard. 

~ ~ 

Page 12 of 56 

6-12 

EFSCOP00002337 



(3) Impacts evaluations are not required under the following cases: 
(A) If there is no receptor within 1 mile of a registration no further ESL review is required. 
(B) If there is no property line within 1 niile of a registration no further ambient air quality 

review is required. 
(C) If the project total emissions are less than any of the following rates, no additional 

analysis or demonstration of the specified air contaminant is required: 

Air contaminant lb/hr 

Benzene 0.039 

Hydrogen sulfide 0.025 

Sulfur dioxide 2 

Nitrogen oxides 4 

(4) Evaluation of emissions shall meet the following. 
(A) For all evaluations of NOx to NO ,, a conversion factor of 0.20 for 4-stroke rich and lean 

burn engines and 0.50 for 2-stroke engines may be used. 
(B) The maxiiniun predicted concentration or rate at the property boundary or receptor, 

whichever is appropriate, must not exceed a state or federal ambient air standard or 
ESL. 

(5) The impacts analysis shall be based on the following facility emissions: 
(A) The following shall be met for ESL reviews: 

(i) If a project's air contaminant maximum predicted concentrations are equal to or 
less than 10% of the appropriate ESL, no further review is required; 

(ii) If a project's air contaminant maximum predicted concentrations combined with 
project increases for that contaminant over a rolling 60-month period after the 
effective date of this revised standard permit are equal to or less than 25% of the 
appropriate ESL, no further review is required. 

(iii) In all other cases, all facility emissions at an OGS, regardless of authorization 
type, located within 1 mile of a project requiring registration under this standard 
permit shall be evah►ated. 

(B) The following shall be met for state and federal ambient air quality standard reviews: 
(i) If a project's air contaminant rnaximum predicted concentrations are equal 

to or less than 10% the significant impact level (SIL) (also known as de 
ininimis impact in 30 TAC 101, General Rules), no further review is 
required; 

(ii) In all other cases, all facility emissions at an OGS, regardless of 
authorization type, located within I mile of a project requiring registration 
under this standard permit shall be evaluated. 

(6) 	Evaluation must comply with one of the methods listed with no changes or exceptions: 
(A) 	Tables. 

(i)Emission impact Tables 2— 5F in paragraph (m) of this standard perniit may be 
used in accordance with the limits and descriptions in Table 1 in paragraph 

~- 	 (rn). 
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(ii) 	Values in Tables 2- 5F in paragraph (m) of this standard permit may be used with 
linear interpolation between height and distance points. A distance of less than 50 
feet or greater than 5,500 feet may not be used. Release heights may not be 
extrapolated beyond the limits of any table and instead the minimum or maximum 
height will be used. If distances and release heights are not interpolated, the next 
lowest height and lesser distances shall be used for determination of maximum 
acceptable ernissions. All facilities exempted from the distance to the property line 
restriction in paragraph (e)(2) of this standard perniit must use 50 feet as the 
distance to the property line for those ambient standards based on property line. 

(B) Screening Modeling. A screening model may be used to demonstrate acceptable emissions from 
an OGS under this standard permit if all of the parameters in the screening modeling protocol 
provided by the commission are met. 

(C) Dispersion Modeling. A refined dispersion model may be used to demonstrate acceptable 
eniissions from an OGS under this standard permit if all of the parameters in the refined 
dispersion modeling protocol provided by the commission are met. 

(1) 	Existing, Unchanged Facilities and Projects Before Effective Date. The requirements in 30 TAC 
§ 116.620 are applicable to existing unchanged facilities and new or changing facilities as specified in 
paragraph (a)(1) of this standard permit. 

(m) 	The following Tables shall be used as required by this standard permit. 

~ 	 Table 1 Emission Impact Tables Limits and Descriptions; 
Table 2 Generic Modeling Results for Fugitives & Process Vents; 
Table 3 Generic Modeling Results for Flares and Thermal Destruction Devices 
Table 4 Generic Modeling Results for Blowdowns, Purging, and Pigging 
Table 5A Generic Modeling Results for Engines Less Than or Equal to 250 hp 
Table 5B Generic Modeling Results for Engines Greater Than 250 hp to Less Than or Equal to 500 hp 
Table 5C Generic Modeling Results for Engines Greater Than 500 hp to Less Than or Equal to 1000 hp 
Table 5D Generic Modeling Results for Engines Greater Than 1000 hp to Less Than or Equal to 1500 hp 
Table 5E Generic Modeling Results for Engines Greater Than 1500 hp to Less Than or Equal to 2000 hp 
Table 5F Generic Modeling Results for Engines Greater Than 2000 hp 
Table 6 Engine and Turbine Emission and Operational Standards 
Table 7 Sampling and Demonstrations of Compliance; 
Table 8 Monitoring and Records Demonstrations; 
Table 9 Fugitive Component Leak Detection and Repair (LDAR) Control Program ; and 
Table 10 Best Available Control Technology (BACT) Requirements 

~ 
\ 

Page 14 of 56 

6-14 

EFSCOP00002339 



/ 
\ 

Table 1 Emission Impact Tables Limits and Descriptions 

Topic Deseription Details 

Variables EMAxiiouRLY the maximum acceptable hourly (lb/hr) emissions for a specific air 
contaminant 

EMAX ANNUAL the maximum acceptable annual (tpy) emissions for a specific air 
contaminant 

P ambient air standard for a specific air contaminant (gg/m 3  ) 

ESL current published effects screening level for a specific air contaminant 
(µg/m3) 

G the most stringent of any applicable generic value from the Generic 
Modeling Results Tablcs at the emission point's release height and distance 
to property line (µg/m 3/lb/hr) 

WRr,PNr weighted ratio of emissions of a specific air contaminant for each EPN 
divided by the sum of total emissions for all EPNs that emit that 
contaminant or (E EPN ,~/E,o„i) 

Single hourly ambicnt air standard emissions are deterniined by: E j/q,K yOURLY — P/G 

releases or 
co-located 
groups of 
similar 

hourly health effects review emissions are detennined by: E;11;LXHOURLY = ESL/G 

releases 

annual ambient air standard emissions are deterniined by: E,jfA,rANNU,aL =(8760/2000) P/(0.08*G) 

annual health effects review emissions are detennined by: E,11AxaNNUAL  =(8760/2000) ESL/(0.08*G) 

Multiple Limits If weighted ratios are not used, the total quantity of emissions shall be 
release assumed to be released from the inost conservative applicable G value at 
points the site. 

hourly ambient air standard emissions are determined by: EMA,xHOURLY= (WREPrvi) (P/GePNI) ~ 

(1'1'REP,\'2) (P / GEPn'2) + ••. (WREPNJ (P / GEPNJ 

hourly health effects review emissions are detennined by: E,NiIXHOURLY = (WREP,yd (ESL /GEPNd + 

M'RFPN2J (ESL/GEPN2) + ..... (WRePN.J (ESL / GEPN.J 

annual anibient air standard emissions are determined by: EJ1AxANNUAL  =(876012000)  [(WREPN) (P/ 

0.08 *GEPNI) + (WRsPN',) (P/0.08*GEPN,)  +•••• (WREPN.J (I'/ 

0.08 *GEPn'JI 
annual health effects review emissions are determined by: E,11AxA,vNUnL =(876012000) [(WR EP,Y J) (ESL 

10.08 *GePNd) + (WREPNJ  (ESL/0.08 *GEP,v2)  + • • •(WREPA ~J (ESL / 

0.08*GEP,v.JI 
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ctl •G N 	:^• 7 '° Q•o ~ •" o ò  .0 o •V  cn.i  U°  L O ~ ° « 
~ ° o u• _ 

~ ~~  

~ tz  
u 

-a G. •~ — •o • 	~ ('] ~ ~ G ~ U 	G ~ 	~.~{. U  V ? cu ~ Cj _ 
4 O. y ~~^~ O'O C  ' 	U ~ 4>@.. E- «O O 	C' ~ O ~ .+ « i e1 G ~? •O  O•p 

cVU'J 

34o  
~+L  •a  ° C' y w.G O O ~ ~~ O> y U L•D ~ 

a oen u 	~ •3 " ~, 	o i, c ~ ,—~̂n  _ p ~• 	 c°~ w ~ ,«`„ 	c 
d •t _5~ o° cui 	•d n. c ~~ o s` ti c ] q i ~ 

c . ~ 	L 

	

~ ^ s •U  ° 40, ~ - ~ 	`o Y  a ~ 'o ;o  
O 

~ ~.. C X O F ~ 	"9 j ^ ` N 'O .O -JL.• 'C7 =4 = G 

o ~~ ~ ^ c u "i u•°o  
"a •o 

o 	Y N— 	G ~ a _ 

z 
O< 0 0 F u o 	a 	o m. 	c ~ x fl' c ~~ L  4. c= c  

cn uv~ F > ¢ ~ 

m y 
U •v ~ ~ ~ 

F '-' 	C U 

O 
U q 

~ c 
• 

~ 	.'3 'O  
U 

> 
Y 

3  

	

v~ 	O C 

	

a a 	a•o 
7 
c 

c •v ~ c ~ e ; 	u u ~̀ e 'e °_ o •> 	•o '•.~^~ 
 -
T vi 

 O «  ° G ~ 	n R U  C `n  'yJ  ' -Vj -J 	o •~ .^>~ 

..~ c~ .~ '` 	O e~.A ~ ^ .^". ° 

CL 
^ .. 

> G 	C ~P  
~ 	•D 	u ..-. 

'•~ 

>  
U C:J • 	3 

~` V ~ V .̀n-  _~ 

L. 	J 	y 0  
O  

4~ 
` 

U V] 
•-• 	C `~ 	G O'-!. •= 4 

.. 
C, 

~ > 	r• .=  
G e3  'G 	L O 

i.-~. 
U 

~ in • ~ < ~  ~~S 	.-. 	~.O'y  O -  " ~, 	;°_ 	3 •`^' c 
C 

u ,`-° >, 

	

:.0 U 	G T  

	

~' ~ ,a 	u  u U u 
E., U 4 `, C`̂̂i 	C, ~ i  G .O O  y T -Ĉ• ° 	~~ 3 
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° ~ ~ a~ 	~ 3 o 
U 
O O 

o ~ v o  o 	o  ~~ 

o 
tn'S u o 	~ 
•- r°s 

~ u= T c ao u 	0 3  

~ 
J n oo ° 	~ 'u 12 3 

0 o ~ °ti ~ 	n 
=̂ O 	

o  3 
2  c 

~ 
c ~ 2~ .. 	~ 
~ 

c. cn c r.5 E u o_ y N ~ ~ ~ c: 	`o a>, =-- 
u 	

-~ 
n 
G V 

~ > 
V•o o u ~<.~ •° 

u$ F 	'..  
m.`.. •~ 'au  •o N 	c~ G-`-~ u•rJi 

•U  ^ O 	v V~1 C C 'O 3 C ^ O ~ N~ 'O C E  U 
C V  3..u. ..

t3̂+ 	O O  'G  a °̂C. N.h 
~ —vUi  L C .O N O G U'

~ U U  C' vui J 
C 	 C ' ~ a 'D  > 	7 

~ 
= 
"  > ~  ^  

= x ~ o 	~ ~ ` o'-  '~u > =~ N>' 	0 3 ~ 
u•  '~ A,.LU, 	 O "~ •D  U 'C Y C C ~ bi .~ ^ c3 C '3 U'~ O G q 	C  O ..~. .h+ c3 U U 

'O 0 " Y T •p ~ ' ~_ 6  O Ĉ   —" C Y x ,_C, 
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List of Acronyms 

°C 	Degrees Celsius 
°F Degrees Fahrenheit 
}tg/m3  Micrograms per cubic meter 
acfin Actual cubic feet per minute 
ADMT Air Dispersion Modeling Team 
AMINECaIc Aminc Unit Air Emissions Model Ver 1.0 
AP-42 Air Pollutant Emission Factors, 5`h  ed 
APD Air Permits Division 
API American Petroleum Institute 
APWL Air Pollutant Watch List 
AREACIRC Co-located circular area source from the EPA 

AERMOD Modeling System 
AWP Altemative Work Practices 

BACT 	Best Available Control Technology 
bbl 	Barrel 
bbVday 	Barrels per day 
BMP 	Best Management Practices (includes equipment manufacturer's guidelines and specifications) 
BTEX 	Benzene, Toluene, Ethylbenzene, Xylene 
Btu/sef 	British thermal units per standard cubic feet 

CEMS 	Continuous Emissions Monitoring System 
cf/day 	Cubic feet per day 
cfm Cubic feet per minute 
CFR Code of Federal Regulations 
CO2 Carbon dioxide 
COS Carbonyl sulfide 
CPR Considerable personnel and resources 
CSz Carbon disulfide 
CT Cooling towers 

DEA Diethanolamine 
DGA Diglycolamine 
DIPA Di-isopropylamine 
DOT Department of Transportation 
DRE Destruction rate efficiency 
dscf Dry standard cubic feet 
DV Designated valuc 

E Maximum acceptable emission rate (Ib/hr) 
EF Emission factor 
EFR External floating roof tank 
E,,,ac  Maximum acceptable emission rate (Ib/hr) 
EPA Environmental Protection Agency 
EPN Emission point number 
ESL Effects screening level 

FR Federal Register 
ft Feet 
R/sec Feet per second 

gaUwk Gallons per week 
gaUyr Gallons per year 
GLC,,,aX  Max predicted ground-level concentration 
GOP General Operating Permit 
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List of Acronyms (continued) 

l 
~ 

H2S Hydrogen sulfide 
HAP Hazardous air pollutant 
HB House Bill 
HCI Hydrogen chloride 
hp Horsepower 
hr Hour 
HRVOC Highly reactive volatile organic compounds 
HYSIM® Hydrologic Simulation Model computer program 
HYSIS® Process simulator computer program 

ICE 	Intemal combustion cngine 
IFR 	Internal floating roof tank 
IR 	Infrared 

ISCST3 	Industrial Source Complex Short-term Model V02035 

LACT 	Lease automatic custody transfer unit 
lb Pound 
lb/hr Pounds per hour 
lb/MMBtu Pounds per million British thermal units 
lbs/day Pounds per day 
LDAR Leak detection and repair 
LL  Loading losses 
LPG Liquid petroleum gas 
LT/D Long ton per day 

m/sec Meters per second 
MACT Maximum Available Control Teclinology 
MDEA Methyl-diethanolamine 
MEA Monoethanol amine 
MERA Modeling and Effects Review Applicability 
MMBtu Million British thermal units 
MMBtu/hr Million British thermal units per hour 
MMCFD Million cubic feet per day 
MSS Maintenance, start-up, and shutdown 

NAAQS 	National Ambient Air Quality Standards 
NESHAP National Emission Standards for Hazardous Air 

Pollutants 
NGL Natural gas liquids 
NNSR Nonattainment New Source Review 
NOz Nitrogen dioxide 
NOr  Oxides ofnitrogen 
NSPS New Source Performance Standards 
NSR New Source Review 

02 Oxygen (molecular form) 
OGS Oil and gas site 

PBR Permit by Rule 
PMio Particulate niatter less than or equal to 10 microns 
POC Products of combustion 
ppm Parts per million 
Ppmvd Parts per million by volume, dry 
PROSIM® DOS based process simulator computer program 
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List of Acronyms (continued) 

PSD Prevention of Significant Deterioration 
psi Pounds per square inch 
psia Pounds per square inch, absohite 
psig Pounds per square inch, gage 

RICE Reciprocating intemal combustion engine 
RVP Reid vapor pressure 

sefh Standard cubic feet per hour 
scfm Standard cubic feet per minute 
scmd Standard cubic feet per day 
SCREEN3 Air dispersion modeling computer program for 

windows, Version 5.0. BEE-line Software c1998-2002 
SE Standard Exemption 
SIC Standard Industrial Classification System 
SOz Sulfur dioxide 
SOP Site Operating Permit 
Standard permit 	Standard Permit 
SRU Sulfur recovery unit 

T&S Transfer and storage 
TAC Texas Administrative Code 
TCAA Texas Clean Air Act 
TCEQ Texas Commission on Environmental Quality 
TEA 'Criethanolamine 
THSC Texas Health and Safety Code 
tpy Tons per year 

V-B Vasquez-Beggs correlation equation 
VOC Volatile organic compounds 
VRU Vapor recovery unit or system 

WINSIM® 	Windows process simulator computer program 
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Texas Commission on Environmental Quality 
	

Page 5 
Chapter 116 - Control of Air Pollution by Permits 
for New Construction or Modification 

ndard permit in accordance with the requirements of §116.611 of this title (relating to Registratio 
Use a andard Permit). 

(f) If the mmission revokes a standard permit, it will provide written not' to affected 
registrants prior to the 	ocation of the standard permit. The notice will advi registrants that they must 
apply for a permit under this apter or qualify for an authorization und 	hapter 106 of this title 
(relating to Exemptions from Pe 	ng). 

(g) The issuance, amendment, or re ,  
rcvocation of a rcgistration to use a standard 
2001. 

Adopted December 16, 1999 

§116.606. 

;tandard permit or the issuance, renewal, or 
subject to Texas Government Code, Chapter 

Effective January 11, 2000 

)a-,66mmission may delegate to the executive director any authority in this subch
~

lte~ 

December 16, 1999 	 Effective January 1~1, 

§116.610. Applicability. 

(a) Under the Texas Clean Air Act, §382.051, a project that meets the requiremcnts for a 
standard pei-mit listed in this subchapter or issued by the conunission is hereby entitled to the standard 
permit, provided the following conditions listed in this section are met. For the purposes of this 
subchapter, project means the construction or modification of a facility or a group of facilities submitted 
under the same registration. 

— 	n project that results in a net increase in emissions of air 	'n~ts fi-om the 
project other than carbon dioxi , water nitrogen, methane, ethan 	gen, oxygen, or those for which 
a national ambient air quality standard has 	 meet the einission limitations of 
§ 106.261 of this title (relating to Fac' ' 	 , 	s otherwise specified by a 
particular standard _p3rimi . 

~ 	 (2) Construction or operation of the project must be commenced prior to the effective 
date of a revision to this subchapter under which the project would no longer meet the requirements for a 
standard permit. 

(3) The proposed project must comply with the applicable provisions of the Federal 
Clean Air Act (FCAA), § I 11 (concerning New Source Performance Standards) as listed under 40 Code of 
Federal Regulations (CFR) Part 60, promulgated by the United States Environmental Protection Agency 
(EPA). 

(4) The proposed project must comply with the applicable provisions of FCAA, § 112 
(concerning Hazardous Air Pollutants) as listed under 40 CFR Part 61, promulgated by the EPA. 
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,- 	 Texas Coinmission on Environmental Quality 
	 Page 6 

Chapter 116 - Control of Air Pollution by Permits 
for New Construction or Modification 

(5) The proposed project must comply with the applicable maximum achievable control 
technology standards as listed under 40 CFR Part 63, promulgated by the EPA under FCAA, § 112 or as 
listed under Chapter 113, Subchapter C of this title (relating to National Emissions Standards for 
Hazardous Air Pollutants for Source Categories (FCAA, § 112, 40 CFR Part 63)). 

(6) If subject to Chapter 101, Subchapter H, Division 3 of this title (relating to Mass 
Emissions Cap and Trade Program) the proposed facility, group of facilities, or account inust obtain 
allocations to operate. 

(b) Any project that constitutes a new major stationary source or major modification as defined 
in § 116.12 of this title (relating to Nonattainment and Prevention of Significant Deterioration Review 
Definitions) is subject to the requirements of § 116.110 of this title (relating to Applicability) rather than 
this subchapter. 

(c) Persons may not circumvent by artificial limitations the requirements of § 116.110 of this title. 

(d) Any project involving a proposed affected source (as defined in §116.15(1) of this title 
(relating to Section 112(g) Definitions)) shall comply with all applicable requirements under Subchapter 
E of this chapter (relating to Hazardous Air Pollutants: Regulations Governing Constructed or 
Reconstructed Major Sources (FCAA, § 112(g), 40 CFR Part 63)). Affected sources subject to Subchapter 
E of this chapter may iuse a standard permit under this subchapter only if the terms and conditions of the 
specific standard permit meet the requirements of Subchapter E of this chapter. 

Adopted January 11, 2006 	 Effective February 1, 2006 

§116.611. Registration to Use a Standard Permit. 

(a) If required, registration to use a standard permit shall be sent by certified mail, return receipt 
requested, or hand delivered to the executive director, the appropriate commission regional office, and 
any local air pollution program with jurisdiction, before a standard permit can be used. The registration 
must be submitted on the required form and must document compliance with the requirements of this 
section, including, but not limited to: 

(1) the basis of emission estimates; 

(2) quantification of all emission increases and decreases associated with the project 
being registered; 

(3) sufficient information as may be necessary to demonstrate that the project will 
comply with § 116.610(b) of this title (relating to Applicability); 

(4) information that describes efforts to be taken to minimize any collateral emissions 
increases that will result from the project; 
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Texas Commission on Environmental Quality 	 Page 7 
Chapter 116 - Control of Air Pollution by Permits 

for New Construction or Modification 

(5) a description of the project and related process; and 

(6) a description of any equipment being installed. 

(b) Construction may begin any time after receipt of written notification from the executive 
director that there are no objections or 45 days after receipt by the executive director of the registration, 
whichever occurs first, except where a different time period is specified for a particular standard permit. 

(c) In order to avoid applicability of Chapter 122 of this title (relating to Federal Operating 
Permits), a certi$ed registration shall be submitted. The certified registration must state the maximum 
allowable emission rates and must include documentation of the basis of emission estimates and a written 
statement by the registrant certifying that the maximum emission rates listed on the registration reflect the 
reasonably anticipated maxiinums for operation of the facility. The certified registration shall be 
amended if the basis of the emission estimates changes or the maximum emission rates listed on the 
registration no longer reflect the reasonably anticipated maximums for operation of the facility. The 
certified registration shall be submitted to the executive director; to the appropriate commission regional 
of$ce; and to all local air pollution control agencies having jurisdiction over the site. Certified 
registrations must also be maintained in accordance with the requirements of § 116.115 of this title 
(relating to General and Special Conditions). 

i 	 (1) Certified registrations established prior to the effective date of this rule shall be 
submitted on or before February 3, 2003. 

(2) Certified registrations established on or after the effective date of this rule shall be 
submitted no later than the date of operation. 

Adopted November 20, 2002 
	

Effective December 11, 2002 

r` 
~ 
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Texas Conunission on Environmental Quality 	 Page 8 
Chapter 116 - Control of Air Pollution by Permits 

for New Construction or Modification 

§116.614. Standard Permit Fees. 

Any person who registers to use a standard permit or an amended standard permit, or to renew a 
registration to use a standard permit shall remit, at the time of registration, a flat fee of $900 for each 
standard permit being registered, unless otherwise specified in a particular standard permit. No fee is 
required if a registration is automatically renewed by the commission. All standard permit fees will be 
remitted in the form of a check, certified check, electronic funds transfer, or money order made payable to 
the Texas Commission on Environmental Quality (TCEQ) and delivered with the permit registration to 
the TCEQ, P.O. Box 13088, MC 214, Austin, Texas 78711-3087. No fees will be refunded. 

Adopted September 25, 2002 
	

Effective October 20, 2002 

§116.615. General Conditions. 

The following general conditions are applicable to holders of standard permits, but will not 
necessarily be specifically stated within the standard permit document. 

(1) Protection of public health and welfare. The emissions froin the facility, including 
dockside vessel emissions, must comply with all applicable rules and regulations of the commission 
adopted under Texas Health and Safety Code, Chapter 382, and with the intent of the Texas Clean Air 
Act (TCAA), including protection of health and property of the public. 

(2) Standard pei-mit representations. All representations with regard to construction 
plans, operating procedures, and maximum emission rates in any registration for a standard permit 
become conditions upon which the facility or changes thereto, must be constructed and operated. It is 
unlawful for any person to vaiy from such representations if the change will affect that person's right to 
claim a standard permit under this section. Any change in condition such that a person is no longer 
eligible to claim a standard permit under this section requires proper authorization under §116.110 of this 
title (relating to Applicability). If the facility remains eligible for a standard permit, the owner or operator 
of the facility shall notify the executive director of any change in conditions which will result in a change 
in the method of control of emissions, a change in the character of the emissions, or an increase in the 
discharge of the various emissions as compared to the representations in the original registration or any 
previous notification of a change in representations. Notice of changes in represcntations must be 
received by the executive director no later than 30 days after the change. 

(3) Standard permit in lieu of permit amendment. All changes authorized by standard 
permit to a facility previously permitted under § 116.110 of this title shall be administratively incorporated 
into that facility's perinit at such time as the permit is amended or renewed. 

(4) Construction progress. Start of construction, construction interruptions exceeding 45 
days, and completion of construction shall be reported to the appropriate regional office not later than 15 
working days after occurrence of the event, except where a different time period is specified for a 
particular standard pennit. 

(5) Start-up notification. 

~ 
\ 
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- 	 Texas Commission on Environmental Quality 	 Page 9 
Chapter 116 - Control of Air Pollution by Permits 

for New Construction or Modification 

(A) The appropriate air program regional office of the commiss' and any other 
air pollution con 	agency having juiisdiction shall be noti fied prior to the coimn ement of operations 
of the facilities authon 	by a standard permit in such a manner that a repre tative of the executive 
director may be present. 

(B) For phased Zcbnstruction, wh' may involve a series of units commencing 
operations at different times, the owner or opera - 	e facility shall provide separate notification for 
the commencement of operations for each un' . 

(C) Prio 	beginning operations of theities authorized by the permit, the 
permit holder shall identi 	the Office of Permitting, Remediation, an 	istration, the source or 
sources of allowance 	be utilized for compliance with Chapter 101, Subchap H, Division 3 of this 
title (relating t 	ass Emissions Cap and Trade Program). 

(D) A particular standard permit may modify start-up notification 

(6) Sampling requiremcnts. If sampling of stacks or process vents is required, the 
standard permit holder shall contact the commission's appropriate regional office and any other air 
pollution control agency having jurisdiction prior to sampling to obtain the proper data forms and 
procedures. All sainpling and testing procedures must be approved by the executive director and 
coordinated with the regional representatives of the commission. The standard petmit holder is also 
responsible for providing sampling facilities and conducting the sampling operations or contracting with 
an independent sampling consultant. 

(7) Equivalency of inethods. The standard permit holder shall demonstrate or otherwise 
justify the equivalency of emission control methods, sampling or other emission testing methods, and 
monitoring methods proposed as alternatives to methods indicated in the conditions of the standard 
permit. Alternative methods must be applied for in writing and must be reviewed and approved by the 
executive director prior to their use in fulfilling any requirements of the standard permit. 

(8) Recordkeeping. A copy of the standard permit along with information and data 
sufficient to demonstrate applicability of and compliance with the standard permit shall be maintained in 
a file at the plant site and made available at the request of representatives of the executive director, the 
United States Environmental Protection Agency, or any air pollution control agency having jurisdiction. 
For facilities that normally operate unattended, this infoi -mation shall be maintained at the nearest staffed 
location within Texas specified by the standard permit holder in the standard permit registration. This 
information must include, but is not liinited to, production records and operating hours. Additional 
recordkeeping requirements may be specified in the conditions of the standard permit. Information and 
data sufficient to demonstrate applicability of and compliance with the standard permit must be retained 
for at lcast two years following the date that the infoi -mation or data is obtained. The copy of the standard 
permit must be maintained as a pennanent record. 

(9) Maintenance of emission control. The facilities covered by the standard permit may 
not be operated unless all air pollution emission capture and abatement equipment is maintained in good 

~ ~ 

~ 
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Texas Commission on Environmental Quality 	 Page 10 
Chapter 116 - Control of Air Pollution by Permits 

for New Construction or Modification 

working order and operating properly during normal facility operations. Notification for emissions events 
and scheduled maintenance shall be made in accordance with §101.201 and §101.211 of this title (relating 
to Emissions Event Reporting and Recordkeeping Requirements; and Scheduled Maintenance, Startup, 
and Shutdown Reporting and Recordkeeping Requirements). 

(10) Compliance with rules. Registration of a standard permit by a standard permit 
applicant constitutes an acknowledgment and agreement that the holder witl comply with all rules, 
regulations, and orders of the commission issued in conformity with the TCAA and the conditions 
precedent to the claiming of the standard permit. If more than one state or federal rule or regulation or 
permit condition are applicable, the most stringent limit or condition shall govern. Acceptance includes 
consent to the entrance of commission employees and designated representatives of any air pollution 
control agency having jurisdiction into the permitted premises at reasonable times to investigate 
conditions relating to the emission or concentration of air containinants, including compliance with the 
standard permit. 

(11) Distance limitations, setbacks, and buffer zones. Notwithstanding any requirement 
in any standard permit, if a standard permit for a facility requires a distance, setback, or buffer from other 
property or structures as a condition of the permit, the determination of whether the distance, setback, or 
buffer is satisfied shall be made on the basis of conditions existing at the earlier of: 

(A) the date new construction, expansion, or modification of a facility begins; or 

(B) the date any application or notice of intent is first filed with the commission to obtain 
approval for the construction or operation of the facility. 

Adopted Februaiy 21, 2007 	 Effective March 15, 2007 

01

"17. State Pollution Control Project Standard Permit. 

(a) 	e and applicability. 

(1) Thi andard permit applies to pollution control projects 	ertaken voluntarily or as 
required by any govenimentaNtandard, that reduce or maintain currentl 	thorized emission rates for 
facilities authorized by a permit, sta—ndard permit, or permit by rul 

(2) The project may include: 

(A) the 
	 control equipment; 

(B) t implementation or change to control te iques; or 

(C) the substitution of compounds used in manufacturing 

~ 	(3) This standard permit must not be used to authorize the installation of 
equipment or the implementation of a control technique that: 

6-62 
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Table Notes: All factors are in units of (lb/hr)/component. 

1. Monitoring must occur at a leak definition of 500 ppmv. No additional control credit can be 

applied to these factors. Emission factors are from EOIC Fugitive Emission Study, 

Summer 1988. 

2. Monitoring must occur at a leak defmition of 50 ppmv. No additional control credit can be 

applied to these factors. Emission factors are from Phosgene Panel Study, Summer 1988. 

3. Monitoring must occur at a leak definition of 100 ppmv. No additional control credit can be 

applied to these factors. Emission factors are from Randall, J. L., et al., Radian Corporation. 

Fugitive Emissions from the 1,3-butadiene Production Industry: A Field Study. Final Report. 

Prepared for the 1,3-Butadiene Panel of the Chenucal Manufacturers Association. Apri11989. 

4. Control credit is included in the factor; no additional control credit can be applied to these 

factors. Monthly AVO inspection required. 

5. Factors give the total organic compound emission rate. Multiply by the weight percent of 

non-methane, non-ethane organics to get the VOC emission rate. 

6. Factors are taken from EPA Document EPA-453/R-95-017, November 1995, Page 2-13. 

7. The 28 Series quarterly LDAR programs require open-ended lines to equipped with a cap, blind 

flange, plug, or a second valve. If so equipped, open-ended lines may be given a 100% control 

credit. 

8. Emission factor for Sampling Connections is in terms of pounds per hour per sample taken. 

Draft Page 50 of 55 
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9. 	For Petroleum Marketing Terminals"Othel" includes any component excluding fittings, pumps, 

and valves. For Oil and Gas Production Operations, "Otlier" includes diaphragms, dump arms, 

hatches, instruments, meters, polished rods, and vents. 

10. 	No Heavy Oil - Pump factor was derived during the API study. The factor is the SOCMI 

without C, Heavy Liquid - Pump factor with a 93% reduction credit for the physical inspection. 

Draft Page 51 of 55 
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Tank Truck Loading of Crude Oil or Condensate 

Scope: Tank Truck Loading activities at loading terminals 

The transportation and marketing of petroleum liquids involve many distinct operations, each of 
which represents a potential source of evaporation loss. Crude oil or condensate is transported 
from oil and gas sites to a refinery or other refining operations by tankers, barges, rail tank cars, 
tank trucks, and pipelines. 

Loading losses are the primary source of evaporative emissions from rail tank car, tank truck, 
and marine vessel operations (for marine loading please review Marine Loading of Crude Oil 
and Condensate Guidance Document). Loading losses occur as organic vapors in "empty" cargo 
tanks are displaced to the atmosphere by the liquid being loaded into the tanks. These vapors are 
a composite of (1) vapors formed in the empty tank by evaporation of residual product from 
previous loads, (2) vapors transferred to the tank in vapor balance systems as product is being 
unloaded, and (3) vapors generated in the tank as the new product is being loaded. The quantity 
of evaporative losses from loading operations is, therefore, a function of the following 
parameters: 

• 	Physical and chemical characteristics of the previous cargo; 

• 	Method of unloading the previous cargo; 

• 	Operations to transport the empty carrier to a loading terminal; 

• 	Method of loading the new cargo; and 

• 	Physical and chemical characteristics of the new cargo. 

Tank truck loading operations can be divided into three general categories: A) atmospheric 
trucks, B) pressure trucks used in atmospheric service, and C) pressure trucks. The type of 
connection that is used in the loading procedure will be considered to determine the collection 
efficiency. "Quick connects" are clamp type connections that are not bolted or flanged. "Quick 
connects" can be used with atmospheric trucks. Hard-piped connections are bolted or flanged to 
the receiving vessel. Hard-piped connections should be used with pressure trucks to achieve its 
maximum collection efficiency. Atmospheric trucks must be leak checked according to NSPS 
Subpart XX to achieve its maximum collection efficiency. 

Tank Truck Loading Authorizations 

All stationary facilities, or groups of facilities, at a site which handle gases and liquids associated 
with the production, conditioning, processing, and pipeline transfer of fluids or gases found in 
geologic formations on or beneath the earth's surface including, but not limited to, crude oil, 
natural gas, condensate, and produced water that satisfy the general conditions of Title 30, Texas 
Administrative Code (30 TAC), Section 106.4, and the specific conditions of 30 TAC Section 
106.352 are permitted by rule. The commission also has available rule language in an 
easy-to-read format for the permit by rule. 

For all new projects and dependent facilities not located in the Barnett Shale counties, the current 
106.352 subsection (1) is applicable, which contains the previous requirements of 106.352. 

This form is for use by facilities subject to air quality permit requirements and may be 
revised periodically. Tank Truck Loading of Crude Oil or Condensate (Revised 02/12) 	 Page 1 of 4 
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For projects located in one of the Barnett Shale counties which are constructed or modified on or 
after April 1, 2011 subsections (a)-(k) apply. 

Other permit by rules which may be used for tank truck loading but are not commonly seen are 
106.261, 106.262, 106.472, and 106.473. 

If a site does not qualify for a PBR, it may be authorized by a standard permit. Sites constructed 
prior to April 1, 2011 may be authorized using the Oil and Gas Standard Permit (30 TAC 
116.620, effective January 11, 2000). For sites in one of the Barnett Shale counties constructed 
or modified on or after April 1, 2011, the site is subject to the requirements of the Air Quality 
Standard Permit for Oil and Gas Handling and Production Facilities. 

Emission Calculations 

Loading calculations are listed in AP-42, Chapter 5, Section 5.2: Transportation and Marketing 
of Petroleum Liquids. 

Submerged tank truck loading is the minimum level of control required. The two types of 
submerge loading are the submerged fill pipe method and the bottom loading method. In the 
submerged fill pipe method, the fill pipe extends almost to the bottom of the cargo tank. In the 
bottom loading method, a permanent fill pipe is attached to the cargo tank bottom. During most 
of submerged loading by both methods, the f ~ill pipe opening is below the liquid surface level. 
Liquid turbulence is controlled significantly during submerged loading, resulting in much lower 
vapor generation than encountered during splash loading. 

The saturation factor, S, represents the expelled vapor's fractional approach to saturation, and it 
~ 

	

	 accounts for the variations observed in emission rates from the different unloading and loading 
methods. The loading calculation requires the use of a Saturation Factor (S factor) listed in 
Table 5.2-1, Saturation (S) Factors for Calculating Petroleum Liquid Loading Losses. 

Submerged loading: dedicated normal service, S factor = 0.6 

The S factor of 0.6 should be used if the tank truck is in "dedicated normal service". Dedicated 
normal service means the tank truck is used to transport only one product or products with 
similar characteristics (petroleum products with similar API gravity, molecular weight, vapor 
pressure). 

Submerged Loading: dedicated vapor balance, S factor = 1.0 

The S factor of 1.0 should be used if the loading vapors are returned back to the tank truck when 
it is unloaded to a storage tank or other vessel. 

Emissions from loading petroleum liquid can be estimated using the following expression: 

Where: 

LL = 12.46 SPM 
T 

- LL=loading loss, pounds per 1000 gallons (lb/103 gal) of liquid loaded 

- S= a saturation factor (see Table 5.2-1) 

i 
— 	 This form is for use by facilities subject to air quality permit requirements and may be 

revised periodically. Tank Truck Loading of Crude Oil or Condensate (Revised 02/12) 	 Page 2 of 4 
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- P= truc vapor pressure of liquid loaded, pounds per square inch absolute (psia) 
(see Section 7.1, "Organic Liquid Storage Tanks") 

- M= molecular weight of vapors, pounds per pound-mole (lb/lb-mole) 
(see Section 7.1, "Organic Liquid Storage Tanks") 

T= temperature of bulk liquid loaded, °R (°F + 460) 

Emissions are broken down into short-term emissions (lb/hr) and annual emissions (tons/year). 
Short-term emissions should be estimated by using the maximum expected vapor pressure and 
temperature of the compound being loaded and the maximum expected pumping rate being used 
to fill the container (loading tank truck). Annual emissions should be estimated by using the 
average annual temperature and corresponding vapor pressure of the compound and the expected 
annual througliput of the compound. 

Capture/Collection techniques and efficiency 

The overall reduction efficiency should account for the capture efficiency of the collection 
system as well as both the control efficiency and any downtime of the control device. Measures 
to reduce loading emissions include selection of alternate loading methods and application of 
vapor recovery equipment. 

Please note,not all of the displaced vapors reach the control device, because of leakage from both 
the tank truck and collection system. The collection efficiency should be assumed to be 98.7 
percent for tanker trucks passing an amival leak test per EPA standards. A collection efficiency 
of 70 percent should be assumed for trucks which are not leak tested. 

70% capture/collection efficiency if not leak tested 

98.7% capture/collection efficiency if leak tested based on EPA standards (NSPS 
Subpart XX) 

100% capture/collection efficiency if a blower system is installed which will produce 
a vacuum in the tank truck during all loading operations. A pressure/vacuum gauge 
shall be installed on the suction side of the loading rack blower system adjacent to the 
truck being loaded to verify a vacuum in that vessel. Loading shall not occur unless 
there is a vacuum of at least 1.5 inch water column being maintained by the vacuum- 
assist vapor collection system when loading trucks. The vacuum shall be recorded 
every 15 minutes during loading. 

Uncollected Loading Emissions 

Uncollected loading emissions are referred to as loading fugitives and are listed as a separate 
emission point or source. Uncollected loading emissions (LLF) can be estimated using the 
following expression: 

LLF  = (LL) (1 — Collection Efficiencyl 
100 

~ ̀  
This form is for use by facilities subject to air quality permit requirements and may be 
revised periodically. Tank Truck Loading of Crude Oil or Condensate (Revised 02/12) 	 Page 3 of 4 
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Control techniques and control efficiencies 

Emissions from controlled loading operations can be calculated by multiplying the uncontrolled 
emission rate calculated in the loading loss equation (LL) by an overall reduction efficiency 
term: 

Emissions = (LL) (Collection Efficiencv) (1 — Control Efficiency) 
100 	100 

Flares — Flares must meet 40 CFR 60.18 requirements of minimum heating value of 
waste gas and a maximum flare tip velocity. Flares can have a control efficiency of 
98% or 99% for the following compounds: methanol, ethanol, propanol, ethylene 
oxide, and propylene oxide. The agency highly encourages the consideration of 
variable speed blowers when a control efficiency of> 98% is claimed for a steam — 
assisted flare to reduce over steaming of the flare which could affect the control 
efficiency. 

• 	Thermal oxidizers — must be designed for the variability of the waste gas stream and 
basic monitoring which consists of thermocouple or infrared monitor that indicates 
the device is working. Control efficiencies range from 95% -<99%. 

• 	Carbon Systems — Can claim up to a 98% control efficiency. The carbon system must 
have an alarm system that will prevent break through. 

r 	 • 	Vapor Recovery Units (VRU) — Can claim up to 100% control. Designed systems 
~ 

claiming 100% control must submit the requirements found in the Vapor Recovery 
Unit Capture/Control Guidance. 

Note: Loading cannot occur while the control system is off-line. 

Vapor balancing is NOT a form of control; it is only a capture technique. 

This form is fbr use by facilities subject to air quality permit requirements and may be 
revised periodically. Tank Truck Loading of Crude Oil ar Condensate (Revised 02/12) 	 Page 4 of 4 
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Flare Emission Factors 
The usual flare destruction efficiencies and emission factors are provided 
in Table 4. The high-Btu waste streams referred to in the table have a heating value 
greater than 1,000 Btu/sef. 

Flare Destruction Efficiencies 
Claims for destruction efficiencies greater than those listed in Table 4 will be 
considered on a case-by-case basis. The applicant may make one of the three 
following demonstrations to justify the higher destruction efficiency: (1) general 
method, (2) 99.5 percent justification, or (3) flare stack sampling. 

Table 4. Flare Factors 

Waste Stream 	Destruction/Removal Efficiency (DRE) 

vOC 98 percent (generic) 

99 percent for compounds containing no more than 3 carbons that 
contain no elements other than carbon and hydrogen in addition to the 
following compounds: methanol, ethanol, propanol, ethylenc oxide and 
propylene oxide 

HZ S 98 percent 

NH, case by case 

CO case by case 

Air Contaminants Emission Factors 

thermal NO Y  steam-assist: 	high Btu 	0.0485 lb/MMBtu 
low Btu 	0.0681b/MMBtu 

other: 	high Btu 	0.138 lb/MMBtu 
low Btu 	0.0641 lb/MMBtu 

fuel NO., NO r  is 0.5 wt percent of inlet NH 3 , other fuels case by case 

CO steam-assist: 	high Btu 	0.3503 lb/MMBtu 
low Btu 	0.34651b/MMBtu 

other: 	high Btu 	0.27551b/MMBtu 
low Btu 	0.54961b/MMBtu 

PM none, required to be smokeless 

SO, I 100 percen t S in fuel to SO, 

16 
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TABLE 1.4-2. EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE GASES 
FROM NATURAL GAS COMBUSTIONa 

Pollutant 
Emission Factor 

(lb/106  scf) Emission Factor Rating 

CO,b  120,000 A 

Lead 0.0005 D 

N,O (Uncontrolled) 2.2 E 

N,O (Controlled-low-NO X  burner) 0.64 E 

PM (Total)` 7.6 D 

PM (Condensable)` 5.7 D 

PM (Filterable)` 1.9 B 

SO,d  0.6 A 

TOC 11 B 

Methane 2.3 B 

VOC 5.5 C 

a Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data 
are for all natural gas combustion sources. To convert from Ib/10 6  scf to kg/10 6  m3, multiply by 16. To 
convert from Ib/10 6  scf to lb/MMBtu, divide by 1,020. The emission factors in this table may be 
converted to other natural gas heating values by multiplying the given emission factor by the ratio of the 
specified heating value to this average heating value. TOC = Total Organic Compounds. 
VOC = Volatile Organic Compounds. 

" Based on approximately 100% conversion of fuel carbon to CO 2. CO2 [lb/10' scf] =(3.67) (CON) 
(C)(D), where CON — fractional conversion of fuel carbon to CO,, C= carbon content of fuel by weight 
(0.76), and D= density of fuel, 4.2x104 1b/106  scf. 

` All PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter. 
Therefore, the PM emission factors presented here may be used to estimate PM Io, PM, ;  or PM, 
emissions. Total PM is the sum of the filterable PM and condensible PM. Condensible PM is the 
particulate matter collected using EPA Method 202 (or equivalent). Filterable PM is the particulate 
matter collected on, or prior to, the filter of an EPA Method 5(or equivalent) sampling train. 

d  Based on 100% conversion of fuel sulfur to S0 2 . 

Assumes sulfur content is natural gas of 2,000 grains/10 6  sc£ The SO, emission factor in this table can 
be converted to other natural gas sulfur contents by multiplying the SO, emission factor by the ratio of 
the site-specific sulfur content (grains/10 6  scf) to 2,000 grains/10 6  scf. 

1.4-6 
	

EMISSION FACTORS 
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TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM 
NATURAL GAS COMBUSTIONa 

CAS No. Pollutant 
Emission Factor 

(lb/106  scfl Emission Factor Rating 

91-57-6 2-Methylnaphthalene b, ` 2.4E-05 D 

56-49-5 3-Methylchloranthrene"• °  <1.8E-06 E 

7,12-Dimethylbenz(a)anthracene b,` <1.6E-05 E 

83-32-9 Acenaphtheneb,` <1.8E-06 E 

203-96-8 Acenaphthyleneb,° <1.8E-06 E 

120-12-7 Anthraceneb ` <2.4E-06 E 

56-55-3 Benz(a)anthracene b,` <1.8E-06 E 

71-43-2 Benzeneb  2.1 E-03 B 

50-32-8 Benzo(a)pyrene"•` <1.2E-06 E 

205-99-2 Benzo(b)fluorantheneb,° <1.8E-06 E 

191-24-2 Benzo(g,h,i)perylene b•` <1.2E-06 E 

205-82-3 Benzo(k)fluoranthene"•` <1.8E-06 E 

106-97-8 Butane 2.1 E+00 E 

218-01-9 Chrysene"•` <1.8E-06 E 

53-70-3 Dibenzo(a,h)anthracene" ,` <1.2E-06 E 

25321-22-6 Dichlorobenzene" 1.2E-03 E 

74-84-0 Ethane 3.1E+00 E 

206-44-0 Fluoranthene" ` 3.0E-06 E 

86-73-7 Fluoreneh,` 2.8E-06 E 

50-00-0 Formaldehydeb  7.5E-02 B 

I10-54-3 Hexaneb  1.8E+00 E 

193-39-5 Indeno(1,2,3-cd)pyrene b,` <1.8E-06 E 

91-20-3 Naphthalene" 6.1 E-04 E 

109-66-0 Pentane 2.6E+00 E 

85-01-8 Phenanathrene b°` 1.7E-05 D 

7/98 	 External Combustion Sources 	 1.4-7 
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TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM 
NATURAL GAS COMBUSTION (Continued) 

Emission Factor 
CAS No. Pollutant (lb/106  scf) Emission Factor Rating 

74-98-6 Propane 1.6E+00 E 

129-00-0 Pyrencb ° ` 5.0E-06 E 

108-88-3 Tolueneb  3.4E-03 C 

a Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data 
are for all natural gas combustion sources. To convert from lb/10 6  scf to kg/10 6  m3 , multiply by 16. To 
convert from lb/10 6  scf to lb/MMBtu, divide by 1,020. Emission Factors preceeded with a less-than 
symbol are based on method detection limits. 

b  Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act. 
` HAP because it is Polycyclic Organic Matter (POM). POM is a HAP as defined by Section 112(b) of 

the Clean Air Act. 
d  The sum of individual organic compounds may exceed the VOC and TOC emission factors due to 

differences in test methods and the availability of test data for each pollutant. 

t 
f 

1.4-8 	 EMISSION FACTORS 	 7/98 
6-73 

EFSCOP00002398 



SITE DATA 

OIL & GAS STANDARD PERMIT REGISTRATION 

BORGFELD UNIT AI AND CULPEPPER UNIT Al 

BURLINGTON RESOURCES OIL & GAS COMPANY LP 

Representative Analyses: 
Yanta North #1 
and Laird Bl 

Stream Compositions: 

Stream 1 Stream 2 Stream 3 Stream 4 

Inlet Gas Flare Assist Gas LP Condensate Produced Water 

Com onent mole % w t. % mole % w t. % mole % w t. % mole % w t% 

Nitro en 0.040% 0.038% 0.164% 0.202% 0.083% 0.021% 0.001% 0.001% 

Carbon Dioxide 1.380% 2.064% 2.163% 4.183% 0.054% 0.021% 0.001% 0.002% 

Water 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 99.000% 94.081% 

H dro en Sulfide 0.0200% 0.023% 0.020% 0.030% 0.000% 0.000% 0.000% 0.000% 

Methane 51.655% 28.160% 75.685°to 53.360% 1.451% 0.207% 0.015% 0.013% 

Ethane 20.842% 21.297% 11.765% 15.547% 2.300% 0.616% 0.023% 0.037% 

Pro ane 13.702% 20.532% 4.689% 9.087% 4.295% 1.688% 0.043% 0.100% 

I-Butane 2.466% 4.871 % 0.899% 2.296% 1.537% 0.796% 0.015% 0.046% 

N-Butane 5.021% 9.917% 1.663% 4.248% 4.592% 2.379% 0.046% 0.141% 

I-Pentane 1.515% 3.714% 0.652% 2.067% 3.054% 1.964% 0.031% 0.118% 

N-Pentane 1.467% 3.597% 0.623% 1.975% 3.942% 2.535% 0.039% 0.148% 

C clo entane 0.000% 0.000% 0.000% 0.000% 0.000% 0_000% 0.000% 0.000% 

n-Hexane 0.478% 1.400% 0.279% 1.057% 2.644% 2.031% 0.026% 0.118% 

C clohexane 0.157% 0.460% 0.137% 0.519% 0.773% 0.594% 0.008% 0.036% 

Other Hexanes 0.828% 2.425% 0.517% 1.958% 3.433% 2.637% 0.034% 0.155% 

He tanes 0.291% 0.991% 0.347% 1.528% 7.087% 6.329% 0.071% 0.375% 

Octanes 0.029% 0.113% 0.109% 0.547% 6.303% 6.417% 0.063% 0.380% 

Nonanes 0.011% 0.048% 0.058% 0.327% 5.216% 5.963% 0.052% 0.352% 

Decanes Plus 0.000% 0.000% 0.014% 0.088% 48.611 % 61.653% 0.486% 3.648% 

Benzene 0.046% 0.122% 0.034% 0.117% 0.252% 0.175% 0.003% 0.012% 

Toluene 0.061% 0.191% 0.132% 0.534% 1.346% 1.105% 0.013% 0.063% 

Eth Ibenzene 0.002% 0.007% 0.006% 0.028% 0.453% 0.429% 0.005% 0.028% 

X lene 0.009% 0.032% 0.065% 0.303% 2.577% 2.439% 0.026% 0.146% 

Totals 100.02% 100.00% 100.02% 100.00% 100.003% 100.00% 100.001% 100.00% 

Totals (C3+) 48.42% 26.68% 99.13% 5.87% 

VOC max (%) 50.00% 30.00% 100.00% 10.00% 
Benzene Max (%) 0.18% 0.18% 0.26°l0 0.02% 

Hi her Heating Value (Btu/scf) 1703 1315 
Lower Heating Value (Btu/scf) 1674 1292 
S ecific Gravity 1.0224 0.7785 
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SGS LABORATORY REFERENCE NUMBER : 6882-250891 

Conoco Phillips 

ID: Yanta North 1 	 LINE PRESSURE: 52 PSI 
AREA: Eagieford 	 LINE TEMPERATURE: 128 F 

METER: LP Upstream of Compressor 	CYLINDER NUMBER: SN0074 

	

LEASE: 	 EFFECTIVE DATE: 

	

OPERATOR: 	 SAMPLED BY: Robert Hester 

	

STATION: 	 ANALYZED BY: Kerry Quave 
SAMPLE DATE: 12114/2011 	 ANALYZED DATE: 12122/2011 

SAMPLE OF: Gas 	 SAMPLE TYPE: Spot 
This document is issued by Ihe Conpany under its General Cerxlitions of Service accessible al 	 id cond't'ons htm  The Clienl's attention is drewn to lhe lirrvtalionof liability, inderrniflcalion 
and jurisdic6on issues defined lherein. 
Any other holder of this document is advised thal informalion contained hereon reflecls lhe Conpany's findings at the tine of its inlervention only and wilhin the linrts of Cient's instnutions, If any. 
Tho Conpany's sole responsibility is lo ils Client and lhls tlocumenl does not exonerate parties to a lransaction from exorcising all thcir righls and obligations under lhe transaclion documenls. 
My unauthorimd alleralion, forgery or falsification of Ihe content or appeatance of Ihis documenl is unlawful and offeriders nay be prosecuted to the fu!lest extenl of the law. 

Physical Properties per GPA 2145-09 	 Calculations per GPA 2286-03  

Note: Zero = Less than detection limit 

MOL% 
	

WEIGHT% 
	

GPM a, 14.696 

NITROGEN 0.040 
CARBON DIOXIDE 1.380 
METHANE 51.655 
ETHAN E 20.842 
PROPANE 13.702 

~ 	'SOBUTANE 2.466 
" 	N-BUTANE 5.021 

ISOPENTANE 1.515 
N-PENTANE 1.467 
HEXANES 1.213 
HEPTANES PLUS 0.699 

100.000 

BTU 	 Vol. IDEAL 	Vol. Real 

	

Gas Fuel 	Gas Fuel 
BTU @ 14.696 PSIA ( DRY ) 	1690.9 	1703.0 
BTU @ 14.696 PSIA ( SAT. ) 	1661.4 	1674.1 
Specific Gravity 	 1.0155 	1.0224 
Compressibility ( Z ) 	 0.9929 

Gasoline Content ( Gallons Per Thousand - GPM ) 

Ethane & Heavier 13.385 
Propane & Heavier 7.785 
Butane & Heavier 3.993 
Pentane & Heavier 1.592 
Total 26 psi Reid V.P. Gasoline GPM 2.868 

Remarks: 
Remarks: 

0.038 
2.065 

28.175 
21.307 
20.542 
4.873 
9.922 
3.716 
3.599 
3.553 
2.210 

100.000 

5.600 
3.792 
0.811 
1.590 
0.557 
0.534 
0.501 
0.273 

iE«:1181 

Secondary BTU Psia Base 	Vol. IDEAL Vol. Real 

Gas Fuel Gas Fuel 
BTU @ 15.025 PSIA ( DRY ) 

	
1728.7 1741.4 

BTU @ 15.025 PSIA ( SAT. ) 
	

1698.6 1711.9 

Compressibility ( Z) at 15.025 = 0.9927 

Precision parameters apply in the determina6on of above test resulls. Also refer lo ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 
utiliza lon test, ta to d t 	ine c nforma 	with pecifcations. 	 6-75 
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SGS LABORATORY REFERENCE NUMBER : 6882-250891 

COMPANY: Conoco Phillips 
	 SAMPLE DATE: ~ 

AREA / FIELD: Eagleford 
LEASE: 

MOL% 	WEIGHT% 
	

GPM (ab 14.696 

NITROGEN 0.040 0.038 0.004 
CARBON DIOXIDE 1.380 2.065 0.237 
METHANE 51.655 28.175 8.797 
ETHANE 20.842 21.307 5.600 
PROPANE 13.702 20.542 3.792 
ISOBUTANE 2.466 4.873 0.811 
N-BUTANE 5.021 9.922 1.590 
ISOPENTANE 1.515 3.716 0.557 
N-PENTANE 1.467 3.599 0.534 
2,2-Dimethylbutane 0.042 0.122 0.017 
2,3-Dimethylbutane & Cyclopentane 0.000 0.000 0.000 
2-Methylpentane 0.478 1,401 0.199 
3-Methylpentane 0.215 0.630 0.088 
n-Hexane 0.478 1.400 0.197 
2,2-Dimethylpentane 0.011 0.037 0.005 
Methylcyclopentane 0.093 0.266 0.033 
7,4-Dimethylpentane 0.001 0.003 0.000 
2,2,3- Trimethylbutane 0.000 0•000 0•000 
Benzene 0.046 0.122 0.013 
3,3-Dimethylpentane 0.000 0.000 0.000 
cyclohexane 0.157 0.449 0.054 
2-Methylhexane 0.013 0.044 0.006 
2,3-Dimethylpentane 0.068 0.232 0.031 
1,1-Dimethylcyclopentane 0.000 0•000 0•000 
3-Methy1hexane 0.010 0.034 0.005 
I,t-3-Dimethylcyclopentane 0.006 0.020 0.002 
1,c-3-Dimethytcyc{opentane & 3-Ethylpentane 0.00$ 0.027 0.003 

I,t-2-Dimethylcyclopentane & 2,2,4- Trimethylpentane 0.000 0.000 0.000 

n-Heptane 0.105 0.358 0.049 
Methylcyclohexane 0.068 0.227 0.027 
1,1,3- Trimethylcyclopentane & 2,2-Dimethylhexane 0.001 0.004 0.000 

2,5-Dimethylhexane & 2,4-Dimethylhexane 0.002 0.008 0.001 

Ethylcyclopentane 0.001 0.003 0.000 
2,2,3-Trimethylpentane&1,t-2,c-4-Trimethylcyclopentane 0.000 0.000 0.000 
3,3-Dimethylhexane & 1,t-2,c-3- Trimethylcyclopentane 0.000 0.000 0.000 

2,3,4- Trimethylpentane & 2,3.Dimethylhexane 0.000 0.000 0.000 

Toluene 0.061 0.191 0.021 
1,1,2-  Trimethylcyclopentane 0.000 0.000 0.000 
3,4-Dimethylhexane 0.000 0•000 0•000 
2-Methytheptane 0.010 0.039 0.005 
4-Methylheptane 0•000 0•000 0•000 
1,c-2,t-4- Trimethylcyclopentane 0.000 0.000 0.000 

;-Methylheptane & 3,4-Dimethylhexane 0.002 0•00$ 0.001 

. 	Precision parameters apply in lhe detertnination of above lest results. Also refer lo ASTM D 3244-97/02, IP 367/95 and appendix E of IP standard methods for analysis and testing for 
utili¢a ion test, ta to d t 	ine c nforma 	with pBcifcations. 	 6-76 
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SGS LABORATORY REFERENCE NUMBER : 6882-250891 

COMPANY: Conoco Phillips 	 SAMPLE DATE: ###f##### 
AREA / FIELD: Eagleford 

LEASE: 

MOL% WEIGHT% GPM (a~ 14.696  
1,c-3-Dimethylcyclohexane & 3-Ethylhexane 0.000 0.000 0.000 
I,t-4-Dimethylcyclohexane & 1,c2,t3- Trimethylcyclopentane 0.000 0.000 0.000 
2,2,5-Trimethylhexane & 1,1-Dimethylcyclohexane 0.000 0.000 0.000 
Methyl-Ethylcyclopentane's & 2,2,4- Trimethylhexane 0.007 0.027 0.003 
n-Octane 0.012 0.047 0.006 
1,t2 Dimethylcyclohexane & 2,2,4,4- Tetramethylpentane 0.000 0.000 0.000 
1,t-3-Dimethylcyclohexane & 1,c-4-Dimethylcyclohexane 0.001 0.004 0.000 
Dimethylheptanes & 1,c-2,c-3- Trimethylcyclopentane 0.001 0.004 0.000 
Isopropylcyclopentane 0.000 0.000 0.000 
Dimethylheptanes & Trimethylhexanes 0.001 0.004 0.001 
1,c-2-Dimethylcyclohexane 0.000 0.000 0.000 
Dimethylheptanes 0.001 0.004 0.001 
Ethylcyclohexane 0.000 0.000 0.000 
n-Propylcyclopentane 0.000 0.000 0.000 
Trimethylcyclohexanes 0.000 0.000 0.000 
Ethylbenzene 0.002 0.007 0.001 
Dimethylheptanes & Trimethylhexanes 0.000 0.000 0.000 
m-xylene & p-xylene 0.002 0.007 0.001 
2& 4 Methyloctane & 3,4-Dimethylheptane 0.000 0.000 0.000 
Trimethylcyclohexanes 0.000 0.000 0.000 
~-Methyloctane 0.000 0.000 0.000 
i rimethyfcyclohexanes 0.000 0.000 0.000 
o-xylene 0.007 0.025 0.003 
Trimethylcyclohexanes & Isobutylcyclopentane 0.000 0.000 0.000 
n-Nonane 0.002 0.009 0.001 
C9 Naphthenes & C10 Paraffins & Trimethylcyclohexanes 0.000 0.000 0.000 
Isopropylbenzene & Trimethylcyclohexanes 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins 0.000 0.000 0.000 
Isopropylcyclohexane 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins & Cyclooctane 0.000 0.000 0.000 
N-Propylcyclohexane 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins & n-Butylcyclopentane 0.000 0.000 0.000 
n-Propylbenzene 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins & EthylBenzenes 0.000 0.000 0.000 
m-Ethyltoluene 0.000 0.000 0.000 
p-Ethyltoluene 0.000 0.000 0.000 
1,3,5- Trimethylbenzene & 4& 5 Methylnonane 0.000 0.000 0.000 
2-Methylnonane & 3-Ethyloctane 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins 0.000 0.000 0.000 
O-Ethyltoluene & 3 -Methylnonane 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins 0.000 0.000 0.000 
tert-Butylbenzene 0.000 0.000 0.000 
1,2,4 Trimethylbenzene & Methylcyclooctane 0.000 0.000 0.000 
Isobutylcyclohexane & tert- Butylcyclohexane 0.000 0.000 0.000 
n-Decane Plus 0.000 0.000 0.000 

100.000 100.000 22.696 

Precision parameters apply in the detenninaHon of above test results. Also refer to ASTM D 3244-97/02, IP 367196 and appendix E of IP standani methods for analysis and testing for 
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SGS  LABORATORY REFERENCE NUMBER : 6882-250891 

COMPANY: Conoco Phillips 	 SAMPLE DATE: ~ 

AREA I FIELD: Eagleford 
LEASE: 

Calculated Value  Total Sample Heptanes Plus 

~ 	Molecular Weight 29.413 93.021 
Relative Density 0.4126 0.7547 
Liquid Density ( Ibs/gal Absolute Density) 3.440 6.292 
Liquid Density ( Ibs/gal Weight in Air ) 3.437 6.286 
Cu.Ft./Vapor / Gal. @ 14.696 44.383 25.669 
Vapor Pressure @ 100° F 2780.360 0.890 
API Gravity at 60° F 211.4 56.0 
BTU / LB 21816 7725 
BTU / GAL. 75026 44758 
BTU / Cu. FT . ( Vol. IDEAL Gas Fuei @ 14.696) 1690.9 4938.0 
Specific Gravity as a Vapor @ 14.696 1.0155 1.1744 

BTEX BREAKDOWN 
Mol% WT.% 

BENZENE 0.046 0.122 
TOLUENE 0.061 0.191 
ETHYLBENZENE 0.002 0.007 
XYLENES 0.009 0.032 

Total BTEX 0.118 0.352 

Heavy End Grouping Breakdown 

HEXANES C6 1.213 
HEPTANES C7 0.518 
OCTANES C8 0.164 
NONANES C9 0.017 
DECANES+ C 10 0.000 

Total 1.912 Mol% 

Precision parameters apply in the delenninalion of above lest results. Also refer lo ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard melhods for analysis and lesting for 
utiliza ion lest, ta to d t 	ine c nfortna 	with pecifcalions. 	 6-7$ 
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	SGS LABORATORY REFERENCE NUMBER : 6882-250891 

,onoco Phillips 

ID: Yanta North 1 	 LINE PRESSURE: 52 PSI 
AREA: Eagleford 	 LINE TEMPERATURE: 128 F 

METER: LP Upstream of Compressor 	CYLINDER NUMBER: SN0074 
LEASE: 	 EFFECTIVE DATE: 

OPERATOR: 	 SAMPLED BY: Robert Hester 
STATION: 	 ANALYZED BY: Kerry Quave 

SAMPLE DATE: 12114/2011 	 ANALYZED DATE: 1212212011 
SAMPLE OF: Gas 	 SAMPLE TYPE: Spot 

This document is issued by the Company under ils Gerwral Condilions of Service accessible at  httn7lwvnvsas.coMlerrrt arid condltions.htm  The Client's aflention is drawn to the limitation of liability, indemnifica6on 
and judsdicGon issues defined therein. 
Any olher Yroltler of this document is ativisetl thal inforrrution contained hereon reflects the Conpany's findings al lhe timf of its intervenlion only and within Ihe lirrils of Clienl's instnulions, If any. 
The Conpany's sole responsibilily is to ils CAent and this document does not exonerate parties to a transaction fromexercising all lheir rights and ubfgations under lhe transaclien documents. 
My unaulhoriafd alleration, forgery or falsifcation of the conlent or appearance of lhis document is unlawful and oBenders nay be proseculed to the fullest extent of Ihe law. 

Physica! Properties per GPA 2145-09 	 Calculations per GPA 2286-03  

Note: Zero = Less than detection limit 

MOL% 	 WEIGHT% 
	

GPM C@ 14.696 

NITROGEN 0.040 0.038 
CARBON DIOXIDE 1.380 2.065 
METHANE 51.655 28.175 
ETHANE 20.842 21.307 
PROPANE 13.702 20.542 

` 	iSOBUTANE 2.466 4.873 
N-B UTAN E 5.021 9.922 
ISOPENTANE 1.515 3.716 
N-PENTANE 1.467 3.599 
HEXANE 1.213 3.553 
HEPTANE 0.518 1.592 
OCTANE 0.164 0.554 
NONANE 0.017 0.064 
DECANE+ 0.000 0.000 

100.000 100.000 

BTU Vol. IDEAL Vol. Real 
Gas Fuel Gas Fuel 

BTU @ 14.696 PSIA ( DRY ) 1690.9 1703.0 
BTU @ 14.696 PSIA ( SAT. ) 1661.4 1674,1 
Specific Gravity 1.0155 1.0224 
Compressibility ( Z ) 0.9929 

Gasoline Content ( Gallons Per Thousand - GPM ) 	Secondary BTU Psia Base 

5.600 
3.792 
0.811 
1.590 
0.557 
0.534 
0.501 
0.201 
0.064 
0.008 
0.000 

13.658 

Vol. IDEAL Vol. Real 
Gas Fuel Gas Fuel 

Ethane & Heavier 	 13.385 BTU @ 15.025 PSIA ( DRY ) 	1728.7 1741.4 
Propane & Heavier 	 7.785 BTU @ 15.025 PSIA ( SAT. ) 	1698.6 1711.9 
Butane & Heavier 	 3.993 

~ Pentane & Heavier 	 1.592 	Compressibility ( Z) at 15.025 = 0.9927 
,_. Total 26 psi Reid V.P. Gasoline GPM 	 2.868 

Remarks: 
Precision para 	k§e determinaUon of above test results. Also refer to ASTM D 3244-97/02; IP 367/96 and appendix E of IP standard methods for analysis and testing for 
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Chromato raphic Extended Anal sis • Summation Report 
Comoonent Mol% LIr~VofY°  Wth  

Niuogen 0.083 0.014 0.015 
CarbonDioxide 0.054 0.014 OA15 

Methane 1.451 0.377 0.145 

Ethane 2.300 0.943 0.432 

Pmpane 4.295 1.614 1.182 
Isobutane 1.537 0.771 0.557 

N-Butane 4.592 2.219 1.665 

2,2 Dimethylpropane 0.037 O.D22 0.017 
IsoPentane 3.054 1.712 1.375 
n-Pentane 3.905 2.170 1.758 

2.2 Dimethylbutane 0.086 0.055 0.046 

Cycbpentane 0.000 04000 0.000 

2,3 Dimethylbutane 0.304 0.191 0.164 
2 Methylpentane 1.540 0.980 D.t128 
3Methylpenlane 0.982 0.614 0.528 

n-Hexane 2.644 1.667 1.422 

HeptanesPlus 71135 86.436 89.851 
Total 100.000 100.000 100.000 

Total Extended Repart 
Comnonenl MoI e  Li 	Vol°  

Nitrogen O.OB3 0,014 0.015 
Carbon Dioxfde 0.054 0,014 0.015 

Me0lane 1.451 0.377 0.145 
Elhane 2.300 0.943 0.432 

Propane 4.295 1.814 1.182 
Isobutane 1.537 0.771 0.557 

N-Butane 4.592 2.219 1.665 

2,20imethNPrWane 0.037 0.022 0.017 
I soPentane 3.054 1.712 1.375 
n-Penlane 3.905 2.170 1.758 

2.2 DimethylbtRane 0.086 0.055 0.046 
CyUopentane 10(10 0.000 0.000 

2,3 Dimethylbutane 0.304 0.191 0.164 
2 Methylpenlane 1.540 0.980 0.828 
3 Methylpentane D.982 0.614 0.528 

n-Hexane 2.644 1.667 1.422 

MethNcyclopentane 0.521 0.282 0.273 

Benzene 0.252 0.108 0.123 

Cydohexame 0.773 C.403 0.406 

2-Methylhe:ane 1.004 0.716 0.620 
3-Melhylhexane 0.999 04703 0.625 

2,2.4 Trimethylpentane 0.000 0.000 0.060 
Other C-7's 1.003 0.692 0.621 
n-Heptane 2.472 1.748 1.546 

Methyleydohe.ane 1.609 0.991 0.986 
Taluene 1.346 0.691 0.774 

OlherC-8's 4.064 3.017 2.795 
n-0clane 2.239 1.758 1.596 
E-Benzene 0.453 0.268 0.300 

M 8 P Xylenes 1.967 1.170 1.303 
O-X1Aene 0.610 0.356 0.404 
OtherC-9's 3.354 2.781 2442 

n-Nonane 1.862 1.606 1.490 
OtherC-10's 4.866 4.435 4.290 

n-Dewne 1.627 1.531 1.444 
Undewnes(11) 5.222 4.883 4.791 
Dodecanes112) 4.236 4.276 4.255 

TAderanes(13) 4.012 4.345 4.381 
Tetradecanes(14) 3.431 3.979 4.067 

Penladeranes(15) 3.083 3.831 3.964 
Hexaderanes(16) 2.510 1332 3.476 

Heptadecanes (17) 2.279 3.200 3.37D 
Octadewnes(18) 2.096 3.098 1 	3.282 
Nonadecanes(19) 1.918 2.953 3.147 

Eicosanes (20) 1.593 2.550 2.733 

Heneieosanes(21) 1.367 2.302 2.482 

Domsanes (22) 1.275 2.237 2.426 
Tdwsanes (23) 1.124 2.046 2.231 

Tetracosanes(24) 0.997 1.880 2.060 

Pentacnsanes(25) 0.876 1.715 1.887 

Hexamsanes(26) 0.804 1.629 1.801 

Heptacosanes(27) 0.706 1.485 1 	1.649 

Octacosanes (28) 0.617 1.340 1.493 
Nonacosanes(29) 0.580 1.302 1.455 

Triaconlanes (30) 0.439 1.016 1.139 
Hentriacontanes Plus (31 *) 2.953 9.777 11.517 

Total 100.000 100.000 100.000 

Charaet¢rtsties ofHentanes Plus  
SpecificGravity 0.8092 (Water=l) 
API Gravity 43.36 (d160 F 
Moler,vlar Weight 196.9 
VaporVolume 13.05 CF/Gal 
Weight 6.74 Lbs/Gal 

Characteristics ofTotat Samele  
SpeciNcGravity 0.7785 (Water=l) 
API Gravity 50.27 @60 F 

MolecularWeight 160.3 
VaporVolume 15.42 CF/Gal 
Weight 6.49 Lbs/Gal 

SGa7 LA60RATORY 

C0IAPANY: Con000 Phattpa 
AREAI FIELD: Eagletofd 

Sam le Contal e m le eescri Bo 5am le 	o1n Sam le Time  Matd  RVP bV D  

5191 
Sam le Pressue  

~ 
Sample 

P Cylinder7ypelNa.orBottle Neld/Locatlans.Wel1  Date.hours  

LP Separalorbefore 
12-34-2011 @ 10:15 AM I  Stalion No. 74144 (1) Yanta North #1 Dump Valve Condensate 6.67ps1 50 psi 1301 

6-80 
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BTU Vol. IDEAL 	Vol. Real 

Gas Fuel 	Gas Fuel 
BTU @ 14.696 PSIA ( DRY ) 1310.2 	1315.3 
BTU @ 14.696 PSIA ( SAT. ) 1287.3 	1292.9 
Specific Gravity 0.7850 	0.7878 
Compressibility ( Z ) 0.9961 

Gasoline Content ( Gallons Per Thousand - GPM ) 

Ethane & Heavier 6.032 
Propane & Heavier 2.881 
Butane & Heavier 1.587 
Pentane & Heavier 0.767 
Total 26 psi Reid V.P. Gasoline GPM 1.791 

Secondary BTU Psia Base 	Vol. IDEAL Vol. Real 

Gas Fuel Gas Fuel 
BTU @ 15.025 PSIA ( DRY ) 

	
1339.5 1344.8 

BTU @ 15.025 PSIA ( SAT. ) 
	

1316.1 	1321.9 

Compressibility ( Z) at 15.025 = 0.9960 

SGS LABORATORY REFERENCE NUMBER 6894-250891 : 

Conoco Phillips 

ID: Laird B1 LINE PRESSURE: 1060 PSI 
AREA: Eagieford LINE TEMPERATURE: 112 F 

METER: High Pressure Separator CYLINDER NUMBER: 0110 
LEASE: EFFECTIVE DATE: 

OPERATOR: SAMPLED BY: Robert Hester 
STATION: ANALYZED BY: Kerry Quave 

SAMPLE DATE: 12/20/2011 ANALYZED DATE: 12124/2011 
SAMPLE OF: Gas SAMPLE TYPE: Spot 

This documenl is issued by Ihe Conipany under ils General Condilions of Service accessible at  d condlions him. The Client's allenlion is drawn to lhe limilation of liability, indermifcalion 
andjudsdictionissues definedtherein. 

My othef holder of Ihis documenl is adVisEtl thal informalion conlainetl her9on r9ffecls the Conpanys firltlings 2l lhZ tirre of ils inlervenliofl only antl wilhln lhC lillits of CtiEnl's insbuctiorts, If any. 
TheCompany's sole responsibility is to its Clienl and this document does nol exonerale panies lo a Iransaclion from ezercising all their righls and obGgations under the transaclien documents. 
My unaulhoriad alleralion, forgery or falsi9cation of the conlent or appearance of Ihis documenl is unlawful and offenders rray be prosecuted lo the fu7est extenl of lhe law. 

Physical Properties per GPA 2145-09 	 Calculations per GPA 2286-03  

Note: Zero = Less than detection limit 
MOL% 
	

WEIGHT% 
	

GPM Cd- 14.696 

NITROGEN 0.164 
CARBON DIOXIDE 2.163 
METHANE 75.685 
ETHANE 11.765 
PROPANE 4.689 
iSOBUTANE 0.899 
N-BUTANE 1.663 
ISOPENTANE 0.652 
N-PENTANE 0.623 
HEXANES 0.733 
HEPTANES PLUS 0.964 

11 111~ 

0.202 
4.187 

53.403 
15.559 

9.094 
2.298 
4.251 
2.069 
1.977 
2.778 
4.182 

100.000 

3.151 
1.294 
0.295 
0.525 
0.239 
0.226 
0.302 
0.396 
6.428 

Remarks: 
` 	 Remarks: 
`~ -- 

Precision parameters apply in the determination of above test results. Also refer to ASTM D 3244-97102, IP 367196 and appendix E of IP standard methods for analysis and testing for 
uliliza ion test, ta to d t 	ine c nfonna 	with pgcifcations. 	 6-81 
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SGS LABORATORY REFERENCE NUMBER : 6894-250891 

COMPANY: Conoco Phillips 	 SAMPLE DATE: #####M 
AREA / FIELD: Eagieford 

LEASE: 

MOL% 
	

WEIGHT% 
	

GPM 0@1  14.696 

NITROGEN 
CARBON DIOXIDE 
METHANE 

ETHANE 

PROPANE 
ISOBUTANE 

N-BUTANE 
ISOPENTANE 

N-PENTANE 
2,2-Dimethylbutane 
2,3-Dimethylbutane & Cyclopentane 
2-Methylpentane 
3-Methylpentane 
n-Hexane 
2,2-Dimethylpentane 
Methylcyclopentane 

~ .. 
2,4-Dimethylpentane 

l 

	

	
2,2,3- Trimethylbutane 
Benzene 

3,3-Dimethylpentane 
Cyclohexane 
2-Methylhexane 

2,3-Dimethylpentane 
1,1-Dimethylcyclopentane 
3-Methylhexane 
I,t-3-Dimethy1cyclopentane 
1,c-3-Dimethylcyclopentane & 3-Ethylpentane 
I,t-2-Dimethylcyclopentane & 2,2,4- Trimethylpentane 
n-Heptane 
Methylcyclohexane 
1,1,3- Trimethylcyclopentane & 2,2-Dimethylhexane 
2,5-Dimethylhexane & 2,4-Dimethylhexane 
Ethylcyclapentane 
2,2,3- Trimethylpentane & 1,t-2,c-4- Trimethylcyclopentane 
3,3-Dimethylhexane & 1,t-2,c-3-Trimethylcyclopentane 
2,3,4- Trimethylpentane & 2,3.Dimethylhexane 
Toluene 
1,1,2- Trimethylcyclopentane 
3,4-Dimethylhexane 

2-Methylheptane 
4-Methylheptane 
1,c-2,t-4- Trimethylcyclopentane 

~ 	3-Methylheptane & 3,4-Dimethylhexane 

0.164 0.202 0.018 
2.163 4.187 0.370 

75.685 53.403 12.848 
11.765 15.559 3.151 
4.689 9.094 1.294 
0.899 2.298 0.295 
1.663 4.251 0.525 
0.652 2.069 0.239 
0.623 1.977 0.226 
0.025 0.093 0.010 
0.000 0.000 0.000 
0.248 0.940 0.103 
0.182 0.688 0.074 
0.279 1.057 0.115 
0.009 0.040 0.004 
0.062 0.229 0.022 
0.001 0.004 0.000 
0.000 0.000 0.000 
0.034 0.117 0.010 
0.000 0.000 0.000 
0.137 0.507 0.047 
0.012 0.053 0.006 
0.071 0.313 0.032 
0.000 0.000 0.000 
0.010 0.044 0.005 
0.006 0.026 0.002 
0.009 0.039 0.004 
0.000 0.000 0.000 
0.135 0.595 0.062 
0.092 0.397 0.037 
0.003 0.015 0.001 
0.005 0.025 0.003 
0.002 0.009 0.001 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.132 0.535 0.044 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.033 0.166 0.017 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.002 0.010 0.001 

Precision paramelers apply in lhe detennination of above test results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 
utiliza wn test, ta to d t 	ine c nfonna 	with ppcif cations. 	 6-$2 	 . 
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SGS LABORATORY REFERENCE NUMBER 6894-250891 : 

; 	 COMPANY: Conoco Phillips SAMPLE DATE:  
AREA / FIELD: Eagleford 

LEASE: 

MOL°/d WEIGHT% GPM (cf) 14.696  
1,c-3-Dimethylcyclohexane & 3-Ethylhexane 0.000 0.000 0.000 
I,t-4-Dimethylcyclohexane&1,c2,t3-Trimethylcyclopentane 0.000 0.000 0.000 
2,2,5-Trimeth)4hexane & 1,1-Dimethylcyclohexane 0.000 0.000 0.000 

Methyl-Ethylcyclopentane's & 2,2,4- Trimethylhexane 0.017 0.084 0.008 
n-octane 0.057 0.286 0.029 
1,t2 Dimethylcyclohexane & 2,2,4,4- Tetramethylpentane 0.000 0.000 0.000 

1,t-3-Dimethylcyclohexane & 1,c-4-Dimethylcyctohexane 0.004 0.020 0.002 
Dimethylheptanes & 1,c-2,c-3- Trimethylcyclopentane 0.002 0.010 0.001 
Isopropylcyclopentane 0.003 0.015 0.001 
Dimethylheptanes & Trimethylhexanes 0.006 0.033 0.003 
1,c-2-Dimethylcyclohexane 0.000 0.000 0.000 
Dimethylheptanes 0.007 0.039 0.004 
Ethylcyclohexane 0.000 0.000 0.000 
n-Propylcyclopentane 0.000 0.000 0.000 
Trimethylcyclohexanes 0.000 0.000 0.000 
Ethylbenzene 0.006 0.028 0.002 
Dimethylheptanes & Trimethylhexanes 0.002 0.011 0.001 
m-Xylene & p-Xylene 0.019 0.089 0.007 
2& 4 Methyloctane & 3,4-Dimethylheptane 0.000 0.000 0.000 

Trimethylcyclohexanes 0.000 0.000 0.000 
j 	'i-Methyloctane 0.002 0.011 0.001 

rrimethylcyclohexanes 0.000 0.000 0.000 
o-xylene 0.046 0.215 0.018 
Trimethylcyclohexanes & Isobutylcyclopentane 0.000 0.000 0.000 
n-Nonane 0.020 0.113 0.011 
C9 Naphthenes & C10 Paraffins & Trimethylcyclohexanes 0.001 0.006 0.001 
Isopropylbenzene & Trimethylcyclohexanes 0.001 0.005 0.000 
C9 Naphthenes & C10 Paraffins 0.001 0.006 0.001 
Isopropylcyclohexane 0.002 0.011 0.001 
C9 Naphthenes & C10 Paraffins & Cyclooctane 0.002 0.010 0.001 
N-Propylcyclohexane 0.001 0.006 0.001 
C9 Naphthenes & C10 Paraffins & n-Butylcyclopentane 0.003 0.019 0.002 
n-Propytbenzene 0.003 0.016 0.001 
C9 Naphthenes & C10 Paraffins & EthylBenzenes 0.000 0.000 0.000 
m-Ethyttoluene 0.000 0.000 0.000 
p-Ethyltoluene 0.000 0.000 0.000 
1,3,5- Trimethylbenzene & 4& 5 Methylnonane 0.000 0.000 0.000 
2-Methylnonane & 3-Ethyloctane 0.000 0.000 0.000 
C9 Naphthenes & C10 Paraffins 0.000 0.000 0.000 
O-Ethyltoluene & 3 -Methylnonane 0.000 0.000 0.000 
09 Naphthenes & C10 Paraffins 0.000 0.000 0.000 
tert-Butylbenzene 0.000 0.000 0.000 
1,2,4 Trimethylbenzene & Methylcyclooctane 0.000 0.000 0.000 
Isobutylcyclohexane & tert- Butylcyclohexane 0.000 0.000 0.000 
n-Decane Plus 0.004 0.025 0.002 

i 	 100.000 	 100.000 	 19.664 

Precision parameters apply in the detennination of above test results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard melhods for analysis and testing for 
utiliza ion lest, ta to d t 	ine c nfonna e with ppcircations. 	 6-83 
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SGS LABORATORY REFERENCE NUMBER : 6894-250891 
~ 

1 	 COMPANY: Conoco Phillips 	 SAMPLE DATE: ~ 

AREA / FIELD: Eagleford 
LEASE: 

Calculated Value Total Sample Heptanes Plus 

~ 	1Aolecular Weight 22.736 98.624 
r2elative Density 0.3670 0.7618 
Liquid Density ( Ibs/gal Absolute Density) 3.060 6.351 
Liquid Density ( Ibs/gal Weight in Air ) 3.057 6.345 
Cu.Ft.Napor ! Gal. @ 14.696 51.074 24.437 
Vapor Pressure @ 100° F 3889.010 1.010 
API Gravity at 60° F 254.1 54.2 
BTU / LB 21868 12034 
BTU / GAL. 66890 72131 
BTU / Cu. FT . ( Vol. IDEAL Gas Fuel @ 14.696) 1310.2 5205.2 
Specific Gravity as a Vapor @ 14.696 0.7850 1.9341 

BTEX BREAKDOWN 
M01% WT.% 

BENZENE 0.034 0.117 
TOLUENE 0.132 0.535 
ETHYLBENZENE 0.006 0.028 
XYLENES 0.065 0.304 

Total BTEX 0.237 0.984 

Heavy End Grouping Breakdown 

HEXANES C6 0.733 
HEPTANES C7 0.486 
OCTANES C8 0.343 
NONANES C9 0.117 
DECANES+ C10 0.018 

Total 1.697 Mol% 

Precision parameters apply in lhe delennination of above test results. Also refer to ASTM D 3244-97/02, IP 367/96 and appendix E of IP standard methods for analysis and testing for 
utiliza ion lest, ta to d t 	ine c nlorma 	with pecifcations. 	 6-84 
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SGS LABORATORY 	 NUMBER REFERENCE : 6894-250891 
~- 

~onoco Phillips 

ID: Laird B1 LINE PRESSURE: 1060 PSI 
AREA: Eagleford LINE TEMPERATURE: 112 F 

METER: High Pressure Separator CYLINDER NUMBER: 0110 
LEASE: EFFECTIVE DATE: 

OPERATOR: SAMPLED BY: Robert Hester 
STATION: ANALYZED BY: Kerry Quave 

SAMPLE DATE: 12/20/2011 ANALYZED DATE: 12/24/2011 
SAMPLE OF: Gas SAMPLE TYPE: Spot 

This do<ument is issued by the Conipany under its General Condilions of service accessible al  d cenditinns.lem . The Cllent's attention is drawn lo lhe lirrvtation af liabilily, indennification 
and juristlicUon issues defined therein. 
My olher holder of this document is advised thal informaGon conlainetl hereon reflecls lhe Conpany's firvJings at the time of its inlervention onty and within the limts of Cfienl's insWctions, If any. 
ihe Conpany's sole responsibllity is to its Clienl arW this tlocurnent does not exonerale parties lo a transaclion from exercisirg all their rights and obligations under the transaction documents. 
My unaulhorized alteration, forgery or falsifcation of lhe content or appearance of lhis tlocurrent is unlawful and offenders may be prosecuted to lhe fu9esl exlent of the law. 	. 

Physical Properties per GPA 2145-09 	 Calculations per GPA 2286-03  

Note: Zero = Less than detection limit 

MOL% 	 WEIGHT% 
	

GPM (a) 14.696 

NITROGEN 0.164 0.202 
CARBON DIOXIDE 2.163 4.187 
METHANE 75.685 53.403 
ETHANE 11.765 15.559 
PROPANE 4.689 9.094 

i 	'SOBUTANE 0.899 2.298 
` - N-BUTANE 1.663 4.251 

ISOPENTANE 0.652 2.069 
N-PENTANE 0.623 1,977 
HEXANE 0.733 2.778 
HEPTANE 0.486 1.967 
OCTANE 0.343 1.527 
NONANE 0.117 0.584 
DECANE+ 0.018 0.104 

3.151 
1.294 
0.295 
0.525 
0.239 
0.226 
0.302 
0.194 
0.141 
0.051 
0.010 

100.000 

Vol. IDEAL Vol. Real 
Gas Fuel Gas Fuel 

1310.2 1315.3 
1287.3 1292.9 
0.7850 0.7878 
0.9961 

100.000 

Secondary BTU Psia Base 

. • : 

Vol. IDEAL Vol. Real 
Gas Fuel Gas Fuel 

BTU 

BTU @ 14.696 PSIA ( DRY ) 
BTU @ 14.696 PSIA ( SAT. ) 
Specific Gravity 
Compressibi4ity ( Z ) 

Gasoline Content ( Gallons Per Thousand - GPM ) 

Ethane & Heavier 	 6.032 BTU @ 15.025 PSIA ( DRY ) 	1339.5 1344.8 
Propane & Heavier 	 2.881 	BTU @ 15.025 PSIA ( SAT. ) 	1316.1 	1321.9 
Butane & Heavier 	 1.587 

r Pentane & Heavier 	 0.767 	Compressibility ( Z) at 15.025 = 0.9960 
Total 26 psi Reid V.P. Gasoline GPM 	 1.791 

Remarks: 
Precision para 	 y.~{~io determinalion of above test results. Also refer to ASTM D 3244-97 102, IP 367/96 and appendix E of IP standard methods for analysis and lesling for 
utiliza ion tes , a o i ~ Ine c nforma 	with p~cifcations. 	 6 85 
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A9001L TITAN Engineering, Inc. 
2801 NeRrotic Soule%wd, Suite 200 

Ftiseo, Tmna 75034 
Plrorre: (469) 365-I100 F'ar: (469)365-1199 

-- 	a'nu.11ta11inai ~ircrinB,'~-CSn . ~~uu.~;SCOg.ewn 

A DIvlsJo» ot Apex Compantes, LLC le 

8-BB 

FIGURE 8-1 
1-I2S REPRESENTATIVE READING 

Burlington Resources Oil & Gas Company LP 
Standard Permit Registration 

Borgfeld Unit AI and Culpepper Unit A1 
TITAN Project No. 84800507-72.004 

August 2012 
from USGS Quadrrangle Ne1v Davey, Te.ras 
Grornrd CoalJftion Depicted October 2011 

Digftal Dafa Conrtessf ojESR! Online Dalasels 
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